(19) 



JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(1 1 ) Publication number: -j 0078549 A 
(43) Date of publication of application: . 24.03,98 



(51) Int. CI 



G02B 26/08 
G09F 9/30 



(21) Application number: 08335876 

(22) Date of filing: 16.12.96 

(30) Priority: 10.07.96 JP 08180981 



(71) Applicant: 

(72) Inventor: 



(54) DISPLAY DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To eliminate the necessity 
of increasing the number of pixels when the device is 
applied for a color display system, to reduce the 
capacitance in an actuator section and to provide display 
luminance having no irregularity and improved picture 
quality. 

SOLUTION: The device displays the picture 
corresponding to video signals on an optical waveguide 
plate 12 by controlling the displacement operations of the 
contact.separation direction of an actuator section 14 for 
the plate 12 and controlling secattered beams 70 of a 
prescribed part of the plate 12. The section 14 consists 
of an actuator section main body 30 which has a 
piezoelectric/electrostriction layer 26 and a pair of 
electrodes 28 formed on a main surface of the layer 26, a 
vibrating section 22 which is in contact with the other 
main surface of the layer 26 and supports the body 30 
and a fixed section 24 which supports the section 22 in a 
freely vibrating manner. Moreover, a displacement 
transfering section 32 is provided to transfer the 
displacement operations of the body 30 to the plate 1 2 
caused by the voltage application to the electrodes 28. 
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[0 0 6 2] (1) mmm^mzi5m-t^~:^0M^m/i'^ 

[0 0 6 3] (2) lufaS^J\^,j!)^L;S;VA:^ti, 

<Dm^AizM!:ii-t^.^.^-mm/i\^±-t& z t, 
[0 0 6 4] (3) msmb?x>(Dmssm&mii(Dmm^^ 

^ OMk^^t L, msmt^WMM^frnti: i o o i: 
WS:S^Tf^(^)4 0%o|eH^c;fc^^#^^i, ItfiB^ 50 
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^mzmt)mmm±m<D^'h. tmm&ut(Dm^^^. 

[p 0 6 5] #IC, 11^^ 2 2|^^D^S^^CfeV^T, 15 
l^ffi*tS:, m/1 0 0 OSt^m/1 0 iifntSH 

[p 0 G 6]. 

-rj =S:EIl~S2 9 5:#fiSb?5:*^&UiB^-r-5o- 
[0 0 6 7] *|y(lo?^®tc^s^^gii, Elites 
^1 0;{)^A3*1531^M=K1 2i:, 

0- x-^gpi 4*«^{c^j;S;LTi3?!J$nfelEI&SlJi 6 

[0 0 6 8] ms^^l 614, M;t«-k7^^vi^;^tCT^ 
Mft^ titcMHa 1 8 S: W L, ^S^*: 1 8 (D^mmiZfU C 
fifitCTi^^iX-^giJl 4;^)TO$tlTVNS, JrJBS 
«s [l 8 14, -^Wii^^mm 1 2 ©=gWtC*f f&lt--5 J: t) 
IClBgStiTfe'J, M-±ffil43ii^LfcM (M-) 
tiTVASo S<it:i 80|^gp{ci4, #lii^{c5t^^E:Lfe&g 
{C-ptl-?4T^-t$igi&gpS:?gfig-rsfe«?)(>QSm2 0 ;t)^ 

[3 0 6 9] ±ISSfl:l 8CDe)t., ^2 OCDJg^Stv 

Tj^S. if^(^>SP:0-t4, ^1>SPfE:*{C^UTJSI6$:Stt^ 

1- i^^jii:^oT^aP2 2tLT*8|gU ^2 0je( 

p 4 i: L-ClSlgf 5 J; -5 tC^loT ^So 
[0 0 7 0] o*»J, ^18}4, «TMT'$>-5S^ 

1 BAt'PrSMx:^&:k^-VMi 8B iim±MXS>?> 

W'mi8c<mM^x$>ox. tj-si 8B0De) 
■fe, MMizMs^-t^^miz^ 2 0 tm^^ ntc-w^ 
Mf-hhximt^ztis^x^^. mmi 8ai4, s 

^S61iB■t«>J:e)^c^coTv^s. _hiasf!fc 1 8 f4, — 

[0 0 7 1] #Ti?5^3.x-^5?ai$14l4, EH^f-SJ:^) 

(c^ ±Mmm Z2t H^s 2 4 (Dm\ mmbB 2 2 
±|cii»^$ti^ii/^^2 6i:, mmmy^ 
MZ6(D±mzm^^t^tz~M(DWM2 8 i-':&(7:>mm 

2 8 &Mm:B<Dnm2 & b) iisr^t-rsT^'^^^.x- 
^t4p2fc^it3 0 i:, gii{c:g^-rie)ic, m7^7^^3L-'S( 

^itiS 0±{Cg5SI$4x, 5boi^^S?SSl 2 iiog^® 
»S::*;^< LTM^lc^SlifeMltcl-S^fiejlgps 2 

[0 0 7 2] BPt., 2|s:|l8g®j^®{C#S^g^g}4, S 

^1 8±(c, EEMym^2 6 At^~M<Dmm2 8*>e> 
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V ^:^)'!, 1 8 tEM/nsiM 2 6 iKD^S&^tJtc 

1 8 ilffim/^® 2 6 tti^^<Df£\,\^-^m^-t 
S<fcti{C. £Ett/^iJi2 6CD±SlJ (a<*:l 8 tltSM 

[0 0 7 3] ZZX% #8|JMOJ^^COV^TEI2~09 

<!fJl8 ®1#M) {C?^fi£Stl5^2 0®jiWl^, 10 
IP*.Sffii3i5 2 2G)^®^iiRJ^i:3tl (5gg^ 

% S < , ?*cv ^T'-^®fHi 2 8 OD^MJg^i: 
tlTV^5o -*fO«^2 8 a2Str3f2 8 bCD^Jf?^ 

[0 0 7 4] ffi«/^M2 6±lCS^$tlS-^CD« 

^2 8 (.-':^<Dmm2 8 amm^(Dnm2 8 h) 20 

2 8 a;5:t>'2 8 b*'5SVN{cifefTU ^^o^lstciT^sn 

[0 0 7 5] -?-LT, #®^2 8 a25:lK2 8 btCiiCS 

2i:$:;t-rs. #SilG^^4 Oti, #H 30 
mm2 8 a iC-S^^Cgg^StU =&^-^4 2{i, :&® 

mi4cm-^<Dmm2 8 b^c«^{c^$tlTv^s. 
±iE#^ii[^?ii®4 o{i, mmmmizm-r^- 

■j5(Dmm2 8 aX)^e>^ffi$tl,TS^^l 4 tCMt-S- 
:^<Z)«^2 8 atCgg^StlT, -OCDifflCggU 

(C3^0'S2fi3$g4 2 a ilS2m4 2 a;!)^e,^bT#M^ 
1 4(Z)fB:&<Z)f|^2 8 b {C^Sn-53^4 2 \>t)^<bt£. 
•5. 40 

[0 0 7 6] #^ii[^MS4 o^aym&m^m^\t, 

EI^^^L;6;v^gSi^gg^ (^1 8G)ft6i®{C||!f»J-^t)$4a 
Tv%s) *^e>;^;i/-/}N-;i/4 4&iiiiTfi't>4x, =&#-^ 
i^4 2^<^mBE##G)m*;> EK^L^fcV^±iB@SSS^ 
*^e):;^;i/-/J%-;i/4 6 $:iil:;T^ffc^lSJ:e){C:feoTV^ 

[0 0 7 7] J^;i/-:jx-;i/4 45lU^4 6 ©iSg/N'^Jl - > 

ii[^^^i«4 0O:^;i/-;}->-;i/4 4l*, ^M5:M, 3?[JIS$: 
Ni:Lfci:#, N=MXtiN>Mcmi^{CfeV>T«, n 50 
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^7nn {n=l, 2 • • •) (DH^Oifi^T', Ti^o (n 
- 1) 3?!J©^-§#^ (*«S4 2 a) ^UCDteSfCJ^^S 
tls N<M©©^{CfeV^T^*, (aN + n) ^fn^U (a 

= 0, 1 • • • {M/nam-D ) oHi^cwfi^T', 

A^o (n-1) n<Dm^ (2NS4 2 a) ^UCDffiSfC 

[0 0 7 8] #-^4 20>(.;i/-dx-;U4 6li, 

N=MX^iN<MO^i^^CfeV^Ttt, ^■^,1^4 2C!)2fs; 
«S4 2 a±T-feoT, Jbonffn^j (n=l, 2 • • 

• ) omm\ZT5m-^»m.\zmm.-^ii[\^ N>MOD#^tc 

feV^T^i, #fS-^4 2©2fs:jS4 2 a±-e&oT> ^^''O 
n^f (/3M+n) J\\ {^ = Q, l • • . (N/MOD^- 
1) ) ©M^tciag^-rsfigicj^figstis. ^iir 
^^4 0<DX;L'-dN-;i/4 4 li, ff-^|S4 2CD#^^i 

M^feoT, Sii^^4 o±^cm$tl?5;v^fei^), 

-jh-;i/4 4 h~-j3(Dmm2 8 ar^fc^ti&om^^ 

iilS:ll-5fefib©cfii?^<*:4 8 *^?^^$*i-g). 
[0 0 7 9] tjiiR, ^mwmmA o i:;&fi-^i^4 2 i: 
sa^Mcij:, 2v^®MS4 0S.t>'4 2P^c;[)iiieii^ 

[0 0 8 0] ±IB-^Om®2 8(D^®?^iiLTtt, 

EI 3 ^c^tt^s?^o«^^^c, E4 (c^-r i e) jfc?^ 
Kit, z:(D^i<Dmmiz^^m^&it. -Mo^mm 

2 8 a2fcl>*2 8 b^^^^fC, ±iaBE«/mMM2 6±CDCf: 

5 4 *^e)#iesGe^A^tlbT«:s^5 Gjstxj^5 8 

^J^^MMU f)^-0-'M(DWM2 8 aJ^ZJ^Z 8 hi)\ 

^izms^tixmrnizmfi^ntcm^ (ot, m 
mz^wmfitm-t) t^nx^^^, 

[00 8 1] ±i^i6®?^^fC-^«,^3^fiS.OCJg.or)^ 

i(Dm^nz^^m^mx\t, mm^2 2(Dwmm 
sM/^mmm 2 e oy^mmjscn-Moimm 2 8 tc 

i^?^ : ii22i^zjf^3 (m3mi\z^^m^W) ^, 

EI7^Cat•tJ:e)^C^fR?^^lL/T=b±V^ (||4OD^0iJ 
[0 0 8 2] 08lCa^-rJ:e)lC, |^S|J2 2(7)5p 

®^^t/E«/^®2 Q<mw^^mzm^t 

[0 0 8 3] SI&3|J2 2©?^, J£lt/ttS®2 

6 <m-m^-. —Mo^wm 2 8 ^cr^^-d? < ^n^^m^ 
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m.'myn^2 6(D^m&iK\,t. mioRzj^mi 

tlS. ZlOii^fe, 01 3A~1 3ClC3^-rJ;e)lC, ^ 

^>tlS, Ell 2{CE«/«SM2 60^®^$:R|^ 
ilU —^f^flSa 8 aS:t)f2 8 b$:#*feJg*^hLfeM 

[0 0 8 4] 02, EI825:tJf|2I9©MT'{i S«£l 8± 
T'©#Ti'5^aLX-^SI51 4 mm (DWM^-^hU^ 
:^^tLt:Lm%:^l^r:itiK -eCDftfi. 07^5^-^4 0!)^ 10 

^^1-^^514) ^^m:izmm-t^^^Ki,x%^ 
^^^^-^spi4 mm) commm^mitt£^:it 

eilC, -hfB^.ihK{clg3tlSlS^14oe>t), 

m.-:^\p}±miz^m:t^mm (T^f^a.a:-^fsi$i4) {c • 
$ n«.H^© t> m:^imm.-^\iiLtmizi<m-t^mm 

(T^5^n.x-^5JgI514) Oftfi;^®®^2 8 b ±|B 
2V^lCi^-rS22p:<ZXl-^4 22ilK4 2oe)t., 
©^-©«S4 2 ttpm^i^G OSt)5;^;i/-7h-;b6 2 Srii 

i^T«^tc^$tu mM.-:^\arfmizf<Lmrr^mm 

5:VHCi^t--g)22{s:<Z)fi-^4 2^5:04 20e)t>, 
®«^4 2 cf>i^«£ 6 4 6 6 5:® 

CT«^{C^3n.5o 30 

[0 0 8 5] mz, ±Msmm(mmizm;s>m^7)m 

[0 0 8 6] *-r, Ti'^:iX-:5rg|$14®miO®f^ 

Mfco V ^Tla 1 , EI 1 4 1 5 ^mmbfj^ff^^mm 

EIltCa^'r2^SQfe<Dil^Sg(C'e^SSg^gOD#iH^ 
1 4 ©-:&(Z)m^2 8 aJScXm^(DWm2 8 b lC«ffim 
tt, -'M(0m&2 8 a2i:tK2 8 bratcmE (mfi^ l± 

&cfji\>^r:Ltb. Em/^M2 6{c#mifeD-r, ^fi: 

[0 0 8 7] ?;J:lCv 01 4 {C^-rie){C, Ti'^^x- 
^5f§|J 1 4 0-:&(^m^2 8 a {CM^liiEOD«£E^WSl 

iD^tu fl&:&<7)m^2 8 btcrSomEft-tA^miDSti 

T, -M®«fii2 8a2i:t>*2 8br^X)^m^mEEil^^^c 
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[0 0 8 8] ±m'mmmmx'^-DX. jtio-^oDm 

^2 8 aRt^2 8 br^{CON^i:-r'^#®±;!,^33iii$ 

tisi:, ttFfB£E«/mg®2 6{i, -g-(7)-i®o®:3^r^ 

M2 6 $:-?-Offi±®lCfeV\T3dt-t-'5Sa&aP2 2fCti# 
fi^^P 3 2 A^3^S® 1 2{i{C@*^fiU, 

^P3 zitmmil 2izm{t^zttrji^, 

[0 0 8 9] ±tm&^m2\X 7i^^^=ii-iim 

:^mo <DmmmuzMm lx^w 1 2 <7>mizm 
m-^^<Dx&?>t,\ mL^B^s 2^^ym^i 2® 
msizmSit^t. m:^it^fMmmi2p3x±^^ti 
Tv^fc^^lo*^, ^/mmi 2<D=ffm^^Lxmm 
^P3 20^®*T-^u m&.&^v>3 2<7>mmxK 

[0 0 9 0] Z(DJ:t>iZ, mL^m3 2it. imwsc 

1 2©=Hlo5:^Lfc^l OSrHltr-Sfei?), MiZ\t% 

mmi 2t(Dm^^^mm&j^{z:K^<t^r^mz 
[0 0 9 1] -g-LT, :^mmcDmmizgh^m^mx 
mts 2 aiz^mt^:^&>a)m<L^^m3 2 b s:;t-r 

[0 0 9 2] ^fe, ^&e^P3 2 i:3t^^?!fi^l 2 

mm^!»3 2 ni/immi 2 t^b-^i 0 
zizMA-^n^yti o) (DmrniirfcD^ 

iz&mrt^z.t^Mm-t?), 
[0 0 9 3] -:B(Dmm2 8 aRZm^(Dmm2 8 b/N 

ti^^jS^i: — >i^09«12 8 am^2 8 br^IJC 

a<D^ti'q37i(DV^izWiu ^m^^i3 2Lym 
m^i 2m-£im^t\r=.^tfji^, 

[0 0 9 4] ±fBT1^7^:lX-^SP14(Z)IM■^^^cev^ 
T, T^^sL^L-Si^Uii^S O0-*f®m®2 8 aRVf 

2 8br^{c, ims.my^m2 6(D^m:Bi^^Rm-^ 
^^m-^^mtt?>z.inz^v. ^^3!f.^m^\^x± 

fBytJ'^a.x-^Sl 4 $:|gt^f■r5J:e)^CLT*JJ:V^„ 

[0 0 9 5] :R<!fJS!j{CJi, ONmi<Dm^it, y^^zL 
X— ^TgMc^S 0®— ^!fCD«M2 8 aS.l>*2 8 bT^lCW 

Se^ltS-g-t, miSEIl 5tC:gKl-J;e){C, +10 0 
V-»- 10 0 V-»+ 10 0 V-»- 10 0 V®3S#fi-t & 
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S mEE S:3SS6<»c*N(:f ti« J: V \ ttfi^fitfiCDft:^^ 

to 0 9 6] H^^fc, ffi-a/^® 2 6 5:±spmma.t;f 

[0 0 9 7] r^lc, T'7^=L:^-^^<m2.(Jymm\Z 
O V ^TH 1 , BIl 6 -0 2 5 L Jfc*^ e>^B,a-r S 

fi\ -?-(^BUfC, l|2cOl&^m{CS^<Ti^5^aai-^g|J 

1 4 oymmmz'Dwx'm 1,01 6~ei 1 9 20 
[0 0 9 8] *-f, i^^(mmz^:bm^mt. E 

1 6 BlCTT^f .texc, tiflB— *fCDa^2 8 &mS-^ 8 b 
(«#E = o ^x!?,uzmm 

[0 0 9 9] yi7^^3i--5rS|52|s: 
^is3 0fCfel:^5-M(^®^2 8 a 25:0^2 8 bT^lcm^W 

^^^^-^5fSPl 4;i}^-:§-|Si (JEEm/mS^2 6±(C?^ 
^Stl7c:-*f®m^2 8 aji:t>*2 8 b*^gSSra$:{^t^ 

[0 10 0] m&?«ctuiBJStt^&4^tt<?)«!i^{cov>T 

M;tt*BEm/^iM2 6 ^^wm-f^tz.mz~n(D^ 

S2 8a2feO?2 8b|^{CMxtiiE:&I^I{C^ffe«E$:M:f 40 

IfiJOm^ (m«igi 6B(CfeV%T+5ET^-rmi^) 
33T% lE=jii<;2. SkV/mmT-feSo 
[0 10 1] aEm/«^2 6{C|§^f sm^cD^s 

w^^m^(jy^imma\.\z<\\%\ + 

[0 10 2] ^g^g(DTi'^a.x-i5JS|$l 4i;LT^ 
ffi-t-«.m#©<5&ffi$gH l 6 B ^Cfel,^T+ 3 E 50 



4^gWlO- 7 8 54 9 

20 

3E0|gH) (+5E) mmtl'S^ 

^^fzM^hn'c-nmz^mm^tx.^, 

[0 103] Ell 7BtC^-rie){C, 

^2 8 s.mS'Q. 8 br^^O^P|ttD?&<?ihUT«EMft 

^g!J14{Cjiig^lHz, i^-i"fit±3Eo-y--o?g 
(I2I16A#M) SrfPiDU ^©il^CD^/K-f > h 

y h Lfc%®A^|lIl 8 B(D#tt|2lT'$)5. Ell 6 BOD^R 

^^&^mzi,riX-S3^mm>y^y.'r^} vT.^^'oXTm. 

[0 10 4] mm\Z^ liS$:.^,AT'S^-t«#+3 ECD 
1 8A{C7r:t-J:e){C, ffi«/SSM2 6 {Cfel-j-Si5-S^ 

ti, CE«/^®2 6±{c?^^sti;t-*fcDm 

®2 8aS:t>'2 8bAfeE&3SK$:B?„tf:5-fqj) ICJiitO. 8 
Ay«ifffiffl^fiit--5 (EI16B#M) . lAy 
=5}!!jl. 6MniTfe-5o 
[0 10 5] ^O^, -#(Z)«^2 8 a^^l>'2 8 br^{C 

[0 10 6] *-r, m^^tfivrnts^B c-o. e 
E) ©spgT'ti, 01 8Bic^-ri:e)ic, mmy^m 

/^»2 6;«)^e>^aP2 2^c^^*^e):&^«I) tc$«j-o. 

3 AyiSifJSffi^^S^S. ^CDISPitt, 

MJl 2 6 ©^MSP^tcfeWSrJ^feij^MlE U« D4?)S|gpg 

T'^y, SfeoT, 30D.t^BT'®«|^ (-0. 6E) &m 

[0 10 7] ^(m.^ ^■)5^(Dmm-fm<tsi'^x<^ 

mi9Aiz^-t^tiz. sMy^M2 6<Dmmm 
^iz^vt^i^mRmmmu BMymmM2 6<Dmm 
'Hi5.X'\t^m<D:^i^t'm^(D:&m'^-mo. 

M2 60^VNa|J4J-T'tt4^®®*[Rlilffi#©^fR];&^{C;fc 

T, 2a!iS(^^*tj^-rS3i:i:;5:y, iE{«fi!i^/\V 
=^)\yym(07i/^:Lj:-'St^l A tLXmm-t^ZtiZ 
Jfc-S, 4t(C, m^A^-3Ei;«;ofclSPi^CfeV^T^i, T 

i7^^x-^si5i4(Z)^eft{i, mmsmm^diju=^)v 
y&}^j^i¥miz^^xim\ziz^\^^%cotfj:i). mi be 

(DmXit. Wl&=m2. 6 Ayi:^oTV\So 
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[0 10 8] mz. «#*'!A:&|SI*^biE*^^I^c#^J, m 

m^^^^mk.it,^,D (+0. 6E) ©©pgT'tdU 019 

B izmt^ t) {c, zmx^M 2 6 (Dmmf4m.x'it-^m 

6*^e)^BiSSI52 2^CIRI*^e):&I^I) {Cil^-l. OAy«i:* 

oT, 3©,^,DT'0«# (+0. 6E) ^.^.BtmmiZ 

[0 10 9] ^LT, jE*lBl^OS^3!)^'*lc®<;&S 
fCtJ^o T, £Em/fl^ 2 6 {C -S^S^iSCD^MS 

[0 110] ^xt(D ^tiz, tmmmmmwmm. 
^^■t^i)-^mtm&m'r^i)-^^msst?>izit. mmm 

# (±0. 6E) J:»J-f^{C:^^vN«#T'jilSf-5igMI 
[0 111] ^-T% ®ffl^fii[#|40^^y#K$:WJi- 

[0 112] mx\,t. mmK^^m^mmzis^\x 

ti, ^m#*^±0. 5ET'$)S3t)^6, IE:&lRl©S;l^S: 
+ 2. OE&dLtL. A^I^®m#S:-2. OEOTC 

l§SfCfeV>Tlt t>@amS«#*^±0. 6E•efe5;^l^ 
C), IE:&rfiI®«^$:+2. 4EJiLhtU 
5:-2. 4EiJ^T{CLT3l!l^$:fT;t«J:V\ 
[0 1 1 3] Ell 6BT-{i, m^em^ (±0. 6E) J: 
y=fci-:9-fC:^$VA'R# (±3E) $:3S#«j{cAH:rTJBffl 

-^^-fit C*A) K^»:&mmMy SiiS^O. 8 Ay, AT? 

6AyT'fey, yc = 3. 2 5 y a(^[)B5^^C;fcoTV^ 

[0 114] mz. ^mmmmmzmmm^^t:. 
■^^t:i)^(D^ammz-D\.^xmm^^o t.-f. mi-M 

<^Wm2 8 a;50f2 8 br^O{®|tx 2 6 
®;p«^y$:i^;ti:S> EI2 0tC^1-j:e)fC, l/tm^x 
^2 0 0 Am, 1 Atm^y^l 0 O/^milU y 
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= axO)g50^S:;ttSJ:e){CLT, 1/lO^a^lO 

f*> ^?*L<{il/5^aSl OT'$)y, MtC«:*L/< 
li, l/2gag5T'$>S. 3®^, l^m^x^e 

0 Am, 1 /imSyg4 0 AmSr^fe^lJ. ^^a^rl^i: 

-^^xmM,\z^<D^mism'^BMu mi&^%^\z 

So 

10 [0 1 1 5] Z.Z.X. -*f0«M2 8 aS.t>-2 8 bROD 
BE^xli, m-*f(Z)®®2 8 aS.t>*2 8 \>(D^immkiS^ 

-*®«S2 8 a ^cfe^t^.^*MMi^*^e, i ^^o^assR 

1 -k^\\<^t=.h^. WmS^R 1 (D^H,^,Q 1 ilg^S^R 1 

flfi:^®«^2 8 b \zm^\Hi3mmmh(D^.Q 2 toy 

[0 116] — #CDm^2 8 aStK2 8 bOD^M 
?mO^Wt^T'feS*i^l±, SI 2 1 B fC^^i e. (C, 
M^«-:&®«M2 8 aC^KSPS 6}Cfet:fS^:;?MMJS 
20 t^^ibl:^O^mRZ^^\\^t^}ln. SS3«R2®^B;fiQ 
3 tS^R 2 i:fifi:&®«^2 8 b ©^gp 5 8 \Z^»^ 

[0 117] ^x\z. m%/miM2 Q<Dm^yt.^m 

2 2(Dm^Z^^r=:m^{,t. m2 2lzm-t^t>iZ. lu 
m^ygl0 0/!tm, 1 ^m^ z S 5 0 /ttmi: U 

o, y = b zOB9#5:;tf SJ:e){CUT, l/SSb^ 

1 0<^«EHS:^;t:-f j:e){C-rSo ^^CJtM^b^Co^^ 
Tli, if*L<ttl/3gb^5T'&So ZICD^, 1 
Mm^yS4 0/tm, 1 Mm^z^2 0 Amfeiij^i*- 

2 6*^^;^^$ST-^lC-?-<D:0-^I^A^Hi!gU ^ 
[0 118] MtC, *^CD?^«g{C■^S^^^^a^CfeV^ 

Tii, iii(Z)i&f^j2i:af|g2c!)i&f^Mtcftit)^-r, 02 

3 RC^m 2 4 fca^t- J: e) {C, luiagl&gP 2 2 Ocfi;i>$:il 
SS^TfiSmtCfeW--5W^*^, ^iATO^^?:?tJSt- 
•S3i:AW*Lv\ ^fe, SI2 3^S:t>*EI2 4{cfeVNT 

40 2 8 b 0|2«5:#BSLTSS. 

[0 119] gp-fe, 02 3 B{C:g^-rJ:o{C, itlfH@^gP 
2 4 iZi6m-t&-:^<Dm^bAP 1 ilftfi:6'0D^^1>®/jN 

< tj-sp^*^, msMMmm (m#E = o o^^) 

[0 12 0] ZZX% SM/m^2 6(D'P^imfj5it 
It, m2 3AlZ^t^^iZ, lulBSM-^mtCfeVNT, 
50 aSSP 2 4 (D±mtmm 2 2 ®±®i:(D:^0P^^$r-^ 
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trna®^s^;ss: i o o t ufeiig, IuIh-^odj^ 

-?I,K 1 *^^:SMT^&mCDI^I>^>^CIfiJ;^)^c)T 3 0 %(D|gH a 
T 3 0 %<Dmm a 2 5:1^ < , 4 0 %CD|6H a 

3 

2 6 ©-±®S.JJ^SP 2 2 ®Jt®®|t(BBS 

t), ttflB— :&<^):^,^,Kl{CSt)J^■rS^^^,S:V^ 
V\ ■ftfi:^©SJ^i\?^.P2i:ttt(f|H^CiD:^J\^,CDe> 
t.. tfJfBflfi:^®:^,?^ K 2 liZM^jS^t^m^bM ^ V ^ 

[0 12 2] 3®^, ttjiBSM-rhjS^rlOOtbfc^ 
^> t^«a-:&(D^^,Kl;f!)^e>^■^^ffi^l®cfI>t^{CI^iJ*^ 
oT4 0%®$gffl (-5^CO^J\?&#:&f5Jacb 1) 

/J\^,;{)'-;SfOfi^Jx^& P 1 1 LTfg^Sn, tfflBffi^ 
®^>^,K 2 e>aMTi1Siii® *>i:.^^CI^I*^o T 4 0 %© 

m-^(Dm\^mEimh 2) i^{c#:fei-s=focD 
T', *^offi:^©^,?^,K2ics=bi^-rs:^j\^*'!ft6:;j 

[0 12 3] mssm^m/h^^F irv^pzh, 02 3 b 

{CTK-f J: e) fC, @^gp 2 4 ®±®i y =bT*{C#:fe-r -6 
® 1 8 Ciz^irj: e) {C, E^SP 2 4 ©±® J: y 

[0 12 4] M2 4AtCS^-tJ:e)tC, ■0!I^{fft6:3^ 

IT-^IWIDT'^S. l2|2 3A2it;^2 4B{CS^1- 

tlfe?t^J\* P 1 ZilKP 2 Lfjt\ -:S'C!) 

P 1 &Xm^(DW^mhAP 2 i: LTfg^Stl 

[0 12 5] ^LT. t(fia^-f|:,' o*»J, r^piSLi 
yE«/l^gM2 6cDi4i:^|J#j£{cfeltS_hffiOii>;5;< 
i^t.-gP:^-*'!, 'iffiMAm^T'i^gP2 2i:HJi^;^f^I 

«^S:mi:Lfei:$, ^CDg^gffiStAWl OOO^tS 

[0 12 6] ms^i^mr^tzinz^ij, im^ntcL 

[0 12 7] ^>j{c, yi'^^rLX-^fgUl 4T'0^2<Z)I& 
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<!7^ix-^si5i4) \zn\.x^mm (M-^mk 
xm-t^m^comms (m^iseii 6B{cfcv%T+ 

3E — 3E®$gH) ^m^r=.mM (+5E) 

(i, M^^tit=.'m^tm}:,Mz^imm^ti^, 
[0 12 8] ±x<Dmmiz^^^x. ws^mmimT 

L/>t®Pg-C-, -^(Z)m^2 8 a2fct>*2 8 bP^/\CDIiffi^ 

[0 1 2 9] ^LT, ^5^S{C^§|gffi,{cfeV%T 
li, lif^{CMbTS*fi5tC3o0S(f^ (ONS^, OF 

[0 13 0] ON^Ji, EI2 5 AfCa^f J:e){C, 
(^)S#^P4IT s ^Cfe^r^T, iij^<3D-M®mM2 8 aS.t>' 
2 8b {cmSV a $:PPiDl-S i: iCJ: U , — ^fCD®^ 2 
8 a^t>'2 8 br^lcA:&[^CD«#E a (01 6 B#fi© 

20 5B{C7rc-rj:e){C, m^WSMBP^T s ^cfev^T, ®^ 
0)-*f®mffi2 8 aS.l>*2 8 b {cmEEV d &m6Dt--SZ: 
illCj; U, — ^!f0®®2 8 aS0^2 8 hmiZ-M.':^\^Xit 
lE^flSjom^E d (|gi6B#Hg) SfS^S-SSZliltC 
J: y^ffc^lS. 
[0 13 1] 02 5AXttEI2 5B{Cg^-rj; 

V^T, WM<D—M<D^m2 8_aRV^2 8hlzmEEVfX 

itvs^ma-r^zmzj:v. -McDWmz a aRV^z 

S hmiZlE^m(D9ME f XiiE s (BI16B#M) 5: 

fev%Tid:, im^m$imtmmziE-^0}(Dm^im^-r 

•s^i:*^e,, #^^^i:$nAciii^®flES/«gM2 

[0 13 2] 2(i:|ligO?^ffi{C'ei%5^S^g<Z)||l&iW^{c 

iS.iyy hmmzj:^mmmm4 o^cDm&m^iz^-D 
X. i:m^mm^iz. m^ms. 2^fs, • • 
40 • nnnii^^^^tizin-r^mmm:^^mi^tix\>^< 
tiK mi^tirzn<D^t>. oNmsi-t^^mmi^izm 

■f s^-^4 2izMbX. mKlit/y h uV7.^izxm 

yi^^i/y\>\miz^-^xoNmi-^titzmmi4\t. ^ 

0)-:&®«®2 8 atc:^©m^{S*WiD$tu fffi:*CD 
®M2 8 blCiE(7)«{i:ft^mniSnT, -*fO«®2 8 a 
atK2 8 bp^®mffi*^:5-IfiJ®m^mEV a (02 5 A 

0i 6B2it>'0i g Afcst 

50 fJteitC, ■PJ;t«-^CDm^2 8 aS.t>'2 8 bP^{CttA 



25 

:;^i6j®m#E a mxii- 3 E : WS^WM^^mR 

tC^firU ^{Se^Sps 2tt)ta|ag^l 2tC^-r5 

[0 13 3] Sii[i/:7 hHS&tCTJg^^tlfeifTtC 

^Lfe®^ 1 4 ^C0V^T^±, m^CD^^r^T s {Cfcfc 
oT^^^ 1 4 tCPf -5^-^)1184 2 ®«{a)&"!ON®^ 
^mfiilttM^S«fii:StU ^^lgl4CD-7^<Z) 
m^2 8a{C:&om^«{4;b^PKlDStU ffi:^®m®2 8 

tJf2 8 br4«)mBE*^^frSJ3Z.lj:iE7?l«aCDmSmEVd 
(EI2 5B#fi© i:$tl<g.o Z<Dt^. mi6B\ZB-t 

\^RitlE^\^(Dm^E d (MAtf-O, 6E~+0. 6 
E) *^^U ^^^lcm5T^^5^a.3i-i5raP14 
ti, *tr-l. OAy~0. 5 AyfSif— :S-f^{c^fef 

4 <^StMei&fNfC<t oT^^^SC 3 2 jb^^^CjSES 1 

[0 13 4] oNm8i^^\<^\toFFmsi^Hr=.mmiz 

i^t?:&|6l) tCift«jl AySt^fif-S^ililJ&So 

^^T'li, flficDtrfc^i-ts ONj^^o F Fmmiz 
<ai^'fb;{)'!aft L/T^S®£ lx'<;i/V g^V f 
(EI2 5A25.a®2 5B#M) il^&ST!)^, ^Ofiftfig^}- 

-^fgp 1 4 izMLxs>^mm.(Dn^m!m^nt>-^^ z 

[0 13 5] p&ds, ONmiR^not:Lisb<Dn&u^;vt 

LXli, affiU^;bVb (Ell 6B^CfeV^T«#E b 
(MA.«-2E) tc^ga-t5@ffii//<;u) 
©mEb^;i/T'fetl«cl:<, OFF®^$:^Te)t»c;D« 
ffiU"^;L'i:LTa, WS-U^JIV c^V e<mm (Ml 
6B^CfeV^Ttt#Ec (M;t«--0. 6 E) ~E e (+ 
0. 6E) (Dmmizm^-t^W&U^Jb) p'!I®V^1'tl*^ 

fefomEE LXit. m&v^;vY e (H i 6 B tc 

feVNTmi^Ee mXit+O. 6E) ICffiS^f SSffi 1/ 
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[0 13 6] mz. :^msi(mmnz^^^^u<Dm^ 

^l20m&tm(D-^^^%:mWt^ZtiZ^^J. ±X<D 

ytiot)^^mmi 2<Dtmmmmzi5\,^x^-r^ 

i'^ax-^SP 1 4 *^«BEPrair-t^feSVHiON^^^ 
®2l$tlT, 3'6lljSPEl 2©W®{ctuiB7^^^x-^ 
1 4 {C*ff5-r S2£f4eitgp 3 2 7t)^3t®M:^T®gM|t 
10 T'g^-rsi:, ■e4^*T'^SI^bTV^;feJtl Ott, 

Ml 20Wffi}C^tTV^S^ffi^gp3 2©^®* 

T'^-rs, -H., ML'im&s 2(7^m\zmmLr:^^ 

1 014, ^fie^P3 2©^BT'HMUTi!(SL)t7 0 t 
LT, -SPtiS^^i2fcKl 2©tfT'.KItr5A'!, m 
^70 0^SfcS-l43t^9?S« 1 2 X'RM^ ti^Ztf3i<, 

ytmmil 2<Dmm^mm-&ztizf£^. 

[0 1 3 7] ^* tj, 2<DWMK&?>mL'K 
MSP 3 2(D^a);S^{cj:tJ, ^M«k1 2©Mcfe 

1 2 fc^LT^{i€MSP3 2 • ms-^mz^mt 
1 -Dcomt^ 1 mmt u Mizz(omm^^ 

^mmx(Dm<i3mwm-t?>ztiz^i}. ^^mm^ 
M^^i^mtmmiz. t/mm^i 2®itrBa}ciii^# 

[0 13 8] mz. :^m^(mmiz-m^mmwt^ij^ 
Mm<mmizm^m^mi(D^0^\t. sm?®*^ 

-S^:S5ii:rail{c, -fe^HM-feTfe-SR (^) , g 
(B) , B (W) o^i^:5^T*^sti-5. z.z.x\ |§ 

-fe3-i±SMSBS:Ti:LT> RGBO!):^:^^^^?: 3:$> 
fj-rs r i: ^^Xtcm^. EI 2 6 AtC^-r J: JC, R G 
B0|§3t^r^®i^^*n : 1 : IT'&tllf, 
y, 02 6B{Ca^f J:e>fC, RGBCD^^r5©i:E^;?)'C 
4:1: 5T'$)Jll£. ^0i:b^{CjC5i:^:CfirafefC«:S„ 

40 ^isp3 2 iioy^^r^^^-^^^mmT\zmm^^ 

i:^ti^SP 3 2 ®^^r^$:tr#t--g) z.h^X'^ 
■5. 

[0 13 9] z:<Z)J:e)?5:3i:A^e), ^fs^ojgffitcg^s 
[0 14 0] Tfcfc, loiB*||S6®?^MT'}du =&iif^lcM 

50 hx(Dn-i^mmm¥mmT'^\z^':)iio\zhx^^^ 
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tM^^-^fcitS <fc e) tC LT t) J: V ^. 
[0 14 1] 5t^^l 2lCA^3-&SMW3t0Jtaii: 

LT{*, mK.ii. mnm. mt^-^it- k, 1^—9-%^ 

ON/O F F SrffJS-rsZliifCi: U^T-SSo 

[0 14 2] :^^m^<mm\z^^^^s.\ts ^-x'^ 

2 cd 1 ood^^^^t 4 

Wm^'(D3ff^i^mtl^i^X&-::>Xi^--^^<Dimm^ 

[0 14 3] BI2 7 (Ca^-r:^lirS^^fi7 2 tC 

^3V^T^±, #*^?7 4lCiaM$4xS^a^ai:LT 

7K¥:&I^{C3 2M. Sitt:&|Bltc3 2Mi:Lfe=feoS:Mv% 
T^^S, EI7{ca^-r*5^g{ju #ff{CM-r5®^©dfi 

iei<Z)iii^®i^[Uc$r|iI-'fcL;t#^. ±fl!a<i«;¥Wi^ 

[0144] E12 7 izmti<mmm^mii 2 ^cfe^^T 

®fiS,_^®^3feS7 6?:^BSLT, ^'^?2^E^g 1 2 

(mymiB^mm-r^zmz^ji^, m§EM0i>^i)\ 
to 1 4 5] m^mLi Qh^mmmi 2},-mmmis^ 

iS{6{Lfe%©*W*L<, ^)^7 6t^t^i^l 2t 
^^')^io^^i^\Z\t^ ^fji^^m^m\^X%i: 

iz. siwrnrnx-i^-x. ^^^m^^m-r^zLtim 
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[0 14 6] rkiZ, ±fB7'^'-5=-^n:-^fg|5i 4C0#iF^ 

sp#, mz^m^^m(Dwm<Dm^iz^\,\xmm-r 

So 

[0 14 7] i-r, ^s[5 2 2ti, mmmmx'$>^ 

3il*W*LVN, ^©afel*, yir^ix-^gp i 4?: 

4 lCj;oT[iMSi;gP2 2 $:3ti*$-&5^i:i-s^ 
^> 'J'^^<i:*jfiEm/^M2 6G)?^^{C, SIiiSP2 

2;b^aL;5;v^J:e)^c■rsfc4?), ^siJ2 2ii, 
mmx:&s> ztim^L\,\ 
[0 14 8] ^r-, mm^^z2it. ^i a±izmm^ 

tlS-MOSm2 8{CSt:rS-^f0aM2 8 atCiitJS 

Sil[^^4 0 i:ft6:^©®|i2 8 hizmc^iB-^U4 2 

[0 14 9] tJ^oT, ^aiJ2 2{±, iSiii^OD^fe 

[0 15 0] ms^^2 2^mm-t^±^^y^xtLx 

jvn-^l^\t, 2 2 ©Jic^*;^,^< x^W^mM 

*f ®«® 2 8 1 (DitmM]^m)yh^ V ^ 3 il^CDTztb. # 
[0 15 1] -^r, Mfb2^Vl/r3r:.:7AJju 1 0 0 O'Cttr 

mx\ ^BtjEjs^txmmu z<Dmm<Dii^ 

izi7^-^i;im^ir^^ti($,:s>, ^&it^t\,tdmti^ 
mit:AJUi/^2^ mf7^^i/02^ m 

^ Sffb-fe u 'yj^xim±m^(Dmtm^&mi 

S:, 1-30 =E;i/%-^;t-r 2 2 OWig^JgSg 

S3i:*W^Lv^, ^b-f h 'J >i7 Ati, ^? 

*b<»l. 5~6^;i/%-^;g'U XlC5aF*L<tt2~ 
4^;i/%-^;t-rS3iiT'$>y, Mtco. l~5^;i/%G) 

[0 15 2] tfz. ic^^+^^JfH^oiS^ 
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[0 15 3] JgiifSPZ 2;<)^-fe^^^yi7>^:<)>?5^-5i;t, 

^(DrnmLimmm 2 fei^t- s mm 22© 

5~2AtinT-feS3i;*W*L<, 0. l~l/imT'fe 
[0 154] HSSiJ24tiu •fe^^«vi':^*N?>^^zi: 

S-fe^^«y^'y^i;LTli, lg«;gP2 2®*mi:ll^fC, 

[0 15 5] m\z^ ^if^(mm,z^^wmmxm\^ 

^f: 1 8 i:JE«/^M 2 6 ii S:g^$-liS±T'{d;^ljT' 
ttfeS t<0<7), ^ 1 8 tffim/mSM 2 6 

[0 15 8] BP*,, S^cl 8 cfXO^b^^aMifcbT' 

[0 15 7] sm/^i®2 Q(jmmmiL\^x. tm 

&^ti-r. PVDF i^uyyity^-v^y) tc-f^s 

^ y :^®^^#:T-fe o T % «fc V ^, 
[0 15 8] iEm/flOT2 6lCffiV\5-fe5^>yi':x.i: 

'^9^y^h.^y's^)\mik. -v^jidty^ 
Ji'mm. ry^^yy^xm^^ ^SiymQ. ^^lyWi 
'^^%y^h.^v'f7.7-ymi^. zD^yvV-H- 
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6 (^mmmn Lx-&^^m^im^\ 

[0 15 9] tt:!. SMymm 2 6 ^■k^S.yi;:x,lZ 

y. iJJii^^i,. xhuy^^A. •=EU:/7=x -Sty if 
[0 16 0] Mx.«, vir:^i/i!7A-;*-:?^i:i;^Vun 

[0 16 1] flEm/^iM2 6it. mmx^-ox^, # 

?LHT'*t3Tt;J:<, #?LK©^, ^©^71^^4 0 

[0 16 2] -eUT, _hiaa»l 8lCfel:^Sig«)gp2 2 
COjp^5^il^gUS|J2 2±tCJ^^$tl5Em/«g®2 6 

20 , mm/miM2 6(Dm^^*jm<^j:^t. sm/ 
^M2 6<om^i}sm\znhx. ms^^2 2ii^^(Dtm 

S:^!&tfSJ;e){cM<;t4b, E«/^^2 6i;^l 8 

WlcSftl 8 ^l!fSIJ2 2) A'^ti^U^<;5:Sfc4b, 

li, 1~1 0 0/tinT*$>SZli:*W*U<, 3~5 0/t 
mA^lC^f * b < , 5 — 20/* mA^tc;&33*f S U V \ 
— ffi«/«S®2 6li, -tO^iiL/TS — l 0 0 
30 /im*WSt<, 5 — 5 0 Am*^lC^f*b<, 5-3 

[0 16 3] ±iaEEI|/«S®2 6±{C?^^3nS-^t 
(Dm 2 8 li, ffi^JC/S liTjti:>5:jr $ i: f 5 0 . 
0 1 — 5 0/tm©M$T'&-5Z:i:;(bW*L<, 0, 1 — 

5 (I mimicwt u\ t fc, ±m-M(Dmm 2 8 it. 

M-^T-^;t b T V ^ T J; V ^ Zl i: Id; V ^ e) * T' =fe ^ V \ 
[0 164] ^fir^g|J3 2©2Efi:e^|J«3 2 bJJ, 

^s^mmm3 2h<D^ntLx\t. rfA, mm^ 

50 «:%^?tL/<li, xd<:^^i/^ Ti^U;!/^, t/Vn-y 



(17) 
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[0 16 5] «ig|SM3 2 a(D#Mi:LTti, tuf^fi-fg 

mx\tv)\^zi-'rm^ ^^-tb^ mm 

*: •fe^^»V^!|f&5^ai=l : (0. l~10)3bU 
V\ M(C, t&IBitegtC^i^llSMO. 5~1 0 AinOD;i!/^ 

:m^^^^^vi;mMznhxi : (0. 

[0 16 6] t£is. mm%m2, 2 a is, 2 
ii^-t^m^ (M) oymm.. ^mji\ T^^a.:sL 

- ^ S 1 4 cD^feitcifae? bT+:J^/hS < f -5 zi i; AW 
^L<, :H:#:SU{Ctd:, 1 mhU^^T, Jg(Cif*L<ttO. 
5 M m^JAT, mzmt. U < i i 0 . 1 /i lal^TT'feS. -fS 
U ^fi^gps 2©^'^|?®® 1 2 ilgMf -SSP^)- 
(®) ^^e^3 27!)%#}S|gl 2{Cg 

[0 16 7] m^W^^Z 2(DT^^=L3L-m:^ 
Ti'^^x-^5JSI5*:^J:3 0®±g|j, fes V 1 

2±, 3z.td^^7 6 m2im^ ±\zmm-^z.}i 

[0 16 8] ItftE^fir^^pS 2S:Ti'5^^x-^fS|j2(s: 
^|S3 0{Cg§gg-rS#^}i, ^*b<ti, ^fi[^gp#3 
2bo*mS:^«mi:UT^fe5#Jis^i:1-tl^^J:v^, # 

[0 16 9] ^fmmi 2}i, ^®p^iJ{c#A$*ife)t 
1 o*^tsf®2it>'Wffi{cfevNT)t^japKi 2(m-mzm^ 
■^•f\z^mi-^^ i e> %ox^ y , 

[0 17 0] mz. *^®?^H8{C#S^^gOD|SSt 
JSi&eP2 2^I>'H^aiJ2 4$:-g-tf^ 
18«, yU->>>-hX{±y.U->7^-^'feS^ 
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30 



40 
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'^WBM^-rmML. ^k^^xmiL-t^z.t.x~Wi\:x 



- ID 



[0 17 1] mz. ±fBSftl 8(^i^gp2 2_htcr^ 
^5S^JCj;oTffi«/mgM2 6$:fi^U Zl®;^^© 

2 6 ^mmi<Dmi i s fcfewsisi&sp 2 
2pzmsMx^u mmz'im,bx. mi^i8(Dm 
•"*'52 2±{cffim/^S2 6 ^m^-t^:&mt. jsat 



20 [^17 2] m^^it, mm2 2±izsMy'mmm- 

2 p2S:0-*f©«ffi2 8 ^z:(Dm^xmM-t^:^mX'^' 

^2 8 {Co«;:i!)^S@^4 0;at>*4 2^3^/^^v K(5D?g^ 

[pi.73] :i^^<mm,z^^^mmt. ^<D-m 

aeici 8CDi6|SSP2 2±{CX^U->TO^{CJ:oTi3E 

n}^^M2Q-kmm-^, ^am.. ^^n^x. s 

8®^SP2 2±IC£E«/^M2 e&^-^So 

::i<p#^, ^1 summy^m^ 6 i:oog^S:i^i 

±$14-T, dtlfeSft 1 8 il£E«/a^2 6 t.(D-W 
'ffcS:«c-rs(Cli, E«/«li^2 6{C^H--5^$r 

[0 17 4] #ffl^J^tt?^®^^S^lcj:U^f*3nSo 

[p 1 7 5] (1) Km/^®*«sfi:ra^^.^®i05i5& 
^^i: \^x~m\ztmm^mzm.<o 
[0 17 6] (2) Bmy^mm^<DMt.\^x. 

[p 1 7 7] (3) £Em/«S®#i|SfO=K&-fe«Vi5i-i:U 

[p 1 7 8] tfc, SlE^aSli, 9 0 0-140 Ot:;&^ 
^f^L<, M{C^fiL<l41 1 0 0~1 4 0 O'CA^S 

[p 1 7 9] ±iHSfl:i 8 i;£Em/«M®2 6 il(D^ 
50 A'5|^7Lfe«&, -*f®®^2 8S:-^tM3SSiiyN-^i-:/?: 
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[0 18 0] M;ilix:iiri/vi/— tfickoTR 
?^G5®^1 ^51 - it-S X i: J: 

>J , 0 3 {Cttc-T J: e) 5fc?^§?^^EI4 lC5^-r J; e) 
;^^{Cyt^-->^^UT-Mc?)a®2 8 aS:t>-2 8 b 

[0 18 1] ±i3:nap^>v^— !f(cj:SA'^-n>ir;{)': 

SSfCj; -^®®^2 8 a2S.t>*2 8 b ^mm-^m^ 
[0 18 2] ±13^1 8±/\ODT^^:ix-i5rS|£2f:#: 

tons**, ^fi^^ps 2i:Lt±5^fiL7^l*m$:^•t 
s^fc^^, /'i'^jL3--^g|tzis:^{c3 0i:IEfi.e^U3 

SP3 2 $r^t-S*\ ±ii^gU;^::femCD^JfcV^LX^U 

[0 18 3] -g-©^. ^•fiieJ*g|53 2$:mfeT;75^iai 
-^Sl52tc#:3 0®5p®^i:|^— i:;^^, j:e)lC-W^-r-S 
z:i:«/^.-f U=bigJilT'li«:v\ -(au ^'fe^g|J3 2{c 
i3»^mm3 2 aXli^fif^^lSISN-S 2 bCD#^{Cj; 
oTfi, ri75^a.x-^g|j2^^3 0«)^S:^j:<-r 

[0 18 4] m^Lmzm?>mL^^msi3 2 tymm 

[0 18 5] zi®j:e)(c, :$imsii(mmzm?>^mm 
•ss.#^T'feoT=b> mm&ti&m'mo^m^tzitLx 

[0 18 6] tfc, ^^OMC^S^^gli, 
fi^^SP3 2 ^mmHZm^-^ii^7i7^zL3i—StU:$i 

i^3o<Dm^tLr. mi}m2 2±\zm^^tircSMy 
m3im 2 6 (D-^miz-McDmm 2 8 sj^^-r s ^t>iz 
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damages caused by the use of this translation. 

1. This dociunent has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is prepared in one plate surface of the photoconductive corrugated plate into which light is introduced, 
and this photoconductive corrugated plate face to face. And provide the mechanical component by which the 
actuator section of the number corresponding to many pixels was arranged, and displacement actuation of the 
contact / isolation direction of said actuator section to said photoconductive corrugated plate is controlled according 
to the attribute of the picture signal inputted. In the indicating equipment which displays the image according to 
said picture signal on said photoconductive corrugated plate by controlling the leakage light of the predetermined 
part of said photoconductive corrugated plate said actuator section The actuator section body which has piezo- 
electricity / electrostriction layer, and the electrode of the pair formed in one principal plane of this piezo- 
electricity / electrostriction layer. The oscillating section which supports said actuator section body in contact with 
the other principal planes of said piezo-electricity / electrostriction layer, The display characterized by having the 
displacement transfer section which transmits displacement actuation of said actuator section which possesses the 
fixed part which supports said oscillating section possible [ vibration ], and is produced by electrical -potential- 
difference impression to the electrode of said pair to a photoconductive corrugated plate. 

[Claim 2] The display characterized by forming said oscillating section and said fixed part in one with the ceramics, 
forming dead air space in the part corresponding to said oscillating section in a display according to claim 1, and 
using this oscillating section as thin meat. 

[Claim 3] The display with which each flat-surface configurations of both of said dead air space, and said piezo- 
electricity / electrostriction layer are configurations where the angle was able to be taken, in a display according to 
claim 2, and magnitude of the flat-surface configuration of said dead air space is characterized by being size rather 
than that of piezo-electricity / electrostriction layer. 

[Claim 4] The display characterized by each flat-surface configurations of both of said dead air space, and said 
piezo-electricity / electrostriction layer being circular in a display according to claim 3. 

[Claim 5] The display characterized by each flat-surface configurations of both of said dead air space, and said 
piezo-electricity / electrostriction layer being ellipse configurations in a display according to claim 3. 
[Claim 6] The display with which each flat-surface configurations of both of said dead air space, and said piezo- 
electricity / electrostriction layer are rectangles-like, and the comer section is characterized by being the 
configuration where the angle was able to be taken in a display according to claim 3. 

[Claim 7] The display characterized by for each flat-surface configurations of both of said dead air space, and said 
piezo-electricity / electrostriction layer being polygons-like, and being the configuration where each vertical-angle 
part was roundish in a display according to claim 3. 

[Claim 8] It is the display characterized by making the flat-surface configuration on said piezo-electricity / 
electrostriction layer into the curled form by which it was estranged mutually mutually in parallel [ the electrode of 
these pairs ]. [ in / on a display given in any 1 term of claims 1-7, and / the electrode of said pair ] 
[Claim 9] It is the display characterized by being the configuration which it has the configuration which branched 
firom the management to whom the flat-surface configuration on said piezo-electricity / electrostriction layer in the 
electrode of said pair both extends toward the core on said piezo-electricity / electrostriction layer in a display given 
in any 1 term of claims 1-7, and the electrode of said pair was estranged mutually, and was arranged by the 
complementary . 

[Claim 10] The display characterized by impressing the signal which makes any 1 term of claims 1-9 reverse the 
direction of polarization of said piezo-electricity / electrostriction layer to inter-electrode [ of said pair ] in the 
display of a publication, removing spontaneous distortion, and driving said actuator section. 
[Claim 11] crookedness of said actuator section according [ on an indicating equipment given in any 1 term of 
claims 1-9, and ] to the impression electric field of 4 times or more of the inter-electrode predetermined electric 
field of said pair — a variation rate — the indicating equipment with which a property is characterized by the 
unsymmetrical thing a core [ a criteria electric-field point ]. 
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" [Claim 12] the crookedness when impressing the electric field of 4 times or more of two predetermined electric 
fields from which an absolute value is the same as that of, and a direction differs on the basis of said criteria 
electric-field point in a display according to claim 11, respectively - a variation rate the display characterized by 
having the relation of A>=1 .5B when an amount is set to A and B. 

[Claim 13] The display characterized by impressing an electrical potential difference in the direction whose amount 
of displacement of the one direction in said crookedness displacement property is max to the actuator section which 
should be considered as ON selection among the actuator sections of said large nxmiber in a display according to 
claim 1 1 or 12 about the predetermined electrical-potential-difference range impressed to the electrode of said pair. 
[Claim 14] The display characterized by impressing an electrical potential difference in the direction whose amoimt 
of displacement of the one direction in said crookedness displacement property is min to the actuator section which 
should be considered as OFF selection among the actuator sections of said large number in a display according to 
claun 1 1 or 12 about the predetermined electrical-potential-difference range impressed to the electrode of said pair. 
[Claim 15] The display characterized by impressing an electrical potential difference in the direction whose amount 
of displacement of the one direction in said crookedness displacement property is min to the actuator section which 
it should presuppose un-choosing among the actuator sections of said large number in a display according to claim 
1 1 or 12 about the predetermined electrical-potential-difference range impressed to the electrode of said pair. 
[Claim 16] The display which has the relation of y=ax and is characterized by being 1 / 10<=a<=100 in a display 
given in any 1 term of claims 1-15 when thickness of x (1 micrometer<=x <=200micrometer), and said piezo- 
electricity / electrostriction layer is set to y (1 micrometer<=y <=100micrometer) for an inter-electrode distance of 
said pair. 

[Claim 17] The display characterized by being 1 / 5<=a<=10 in a display according to claim 16. 

[Claim 18] The display characterized by being 1 / 2<=a<=5, and being 1 micrometer<=x <=60micrometer and 1 

micrometer<=y <=40micrometer in a display according to claim 17. 

[Claim 19] The display which has the relation of y=bz and is characterized by being 1 / 5<=b<=10 in the display of 
claim 16-18 given in any 1 term when thickness of said oscillating section is set to z (1 micr6meter<=z 
<=5 Omicrpmeter) . 

[Claim 20] The display characterized by being 1 / 3<=b<=5 in a display according to claim 19. 

[Claim 21] The display characterized by being 1 / 3<=b<=5, and being 1 niicrometer<=y <=40micrometer and 1 

micrometer<=z <=20micrometer in a display according to claim 20. 

[Claim 22] The display with which the cross-section configuration in the shortest dimension passing through the 
core of said oscillating section is characterized by satisfying the conditions of the following [ electrical-potential- 
difference unloaded condition ] in a display given in any 1 term of claims 10-21 . 

(1) From the datum line which while approaches said fixed part and is constituted by connecting the outerrhost 
minimum point and the outermost minimum point of another side, a part of top face [ at least ] in near the center 
section of said the piezo-electricity / electrostriction layer has projected to said oscillating section and opposite 
direction. 

(2) When said outermost minimum point does not exist, make the point corresponding to the boundary point with 
said fixed part into the outermost minimum point among the top faces of the oscillating section which meet said 
shortest dimension. 

(3) When a boundary part with said fixed part of said oscillating section is made into zero point, the shortest 
dimension length of said oscillating section is set to 100 and said outermost minimum point cannot be found in 40% 
of range of the shortest dimension length in said oscillating section from said zero point, make the point 
corresponding to the boundary point with said fixed part into the minimum minimum point among the top faces in 
alignment with said oscillating section. 

[Claim 23] The display characterized by said amount t of protrusions being 1000 <=t<=m [ m/]/10 in a display 
according to claim 22. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



pDetailed Description of the Invention] 
[0001] 

[Field of the Invention] Power consumption of this invention is small and it relates to amelioration of the indicating 
equipment which displays the image according to a picture signal on a photoconductive corrugated plate by 
controlling displacement actuation of the contact / isolation direction of the actuator section to a photoconductive 
corrugated plate according to the attribute of the picture signal especially inputted about the big indicating 
equipment of screen intensity, and controlling the leakage light of the predetermined part of a photoconductive 
corrugated plate. 
[0002] 

[Description of the Prior Art] From the former, displays, such as a cathode-ray tube (CRT) and a liqxiid crystal 
display, are known as a display. 

[0003] As a cathode-ray tube, although the usual television receiver, the monitoring device for computers, etc. are 
known, and a screen is bright, there is a problem that power consumption is large and the depth of the whole display 
becomes large as compared with the magnitude of a screen. 

[0004] On the other hand, although a liquid crystal display can miniaturize the whole equipment and has the 
advantage that there is little power consumption, the brightness of a screen is inferior in it and it has the problem 
that whenever [ screen angle-of-visibility ] is narrow, 

[0005] Furthermore, in these cathode-ray tubes or a liquid crystal display, when making it a color screen, the 
number of pixels had to be increased 3 times of monochrome screen, for this reason, equipment itself became 
complicated, power consimiption increased, and there was also a problem that a cost rise was not avoided. 
[0006] Then, these people proposed the new display so that they may solve the above-mentioned problem (for 
example, refer to JP,7-287176,A). As this indicating equipment is shown in drawing 30 , it has the actuator section 
100 arranged for every pixel. Each actuator section 100 The actuator section body 108 possessing the up electrode 
104 formed in the top face and inferior surface of tongue of piezo-electricity / electrostriction layer 102, and this the 
piezo-electricity / electrostriction layer 102, respectively, and the lower electrode 106, It has the base 1 14 which 
consists of the oscillating section 1 10 arranged by the lower part of this actuator section body 108, and a fixed part 
1 12, and is constituted. The lower electrode 106 of the actuator section body 108 contacts the oscillating section 
110, and the above-mentioned actuator section body 108 is supported by this oscillating section 110. 
[0007] The oscillating section 110 and a fixed part 1 12 are united, the above-mentioned base 114 consists of 
ceramics, and further, the crevice 1 16 is formed in the base 1 14 so that the above-mentioned oscillating section 1 10 
may become thin meat. 

[0008] Moreover, the displacement transfer section 120 for making a touch area v^th the photoconductive 
corrugated plate 118 into predetermined magnitude is connected to the up electrode 104 of the actuator section body 
108. the example of drawing 30 — the above — a variation rate - in OFF selection or the condition of not choosing 
that the actuator section 100 is standing it still, the transfer section 120 approaches the photoconductive corrugated 
plate 1 18, is arranged, and it is arranged so that the above-mentioned photoconductive corrugated plate 118 may be 
contacted in the distance below the wavelength of light in ON selection condition. 

[0009] And the light 122 of the above-mentioned photoconductive corrugated plate 1 18 is introduced from an edge. 
In this case, total reflection is carried out inside by adjusting the magnitude of the refractive index of the 
photoconductive corrugated plate 1 18, without all the light 122 penetrating in the front face and tooth back of the 
photoconductive corrugated plate 1 18. In this condition, the voltage signal according to the attribute of a picture 
signal is alternatively impressed to the actuator section 100 through the above-mentioned up electrode 104 and the 
lower electrode 106. this actuator section 100 - the various kinds of ON selection, OFF selection, and not choosing 
~ a variation rate ~ by making it operate The contact and elongation to the photoconductive corrugated plate 1 18 of 
the above-mentioned displacement transfer section 120 are controlled, thereby, the scattered light (leakage light) 
124 of the predetermined part of the above-mentioned photoconductive corrugated plate 1 18 is controlled, and the 
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display of the image according to a picture signal is made by the photoconductive corrugated plate 118. 

[0010] According to this display, it is (1). That power consumption can be lessened and (2) That screen intensity 

can be enlarged and (3) When making it a color screen, it has advantages — it is not necessary to make the nimiber 

of pixels increase as compared with the case of monochrome screen etc.. 

[0011] 

[Problem(s) to be Solved by the Invention] By the way, in the indicating equipment concerning the above- 
mentioned example of a proposal, since the configuration of the actuator section body 108 be make into the so- 
called sandwich structure which formed the up electrode 104 and the lower electrode 106 in piezo-electricity / 
electrostriction layer 102, the electrostatic capacity in the actuator section body 108 surely become large, and, 
moreover, there be a possibility of say that CR time constant on signal transduction become large by relation with 
the waring resistance between the actuator section bodies 108. 

[0012] If the above-mentioned CR time constant becomes large, a provincial accent will arise in the signal wave 
form of a voltage signal according to the attribute of a picture signal, and the problem that specified voltage cannot 
be impressed to each electrode will occxir. This leads to the ability of a distortion required for piezo-electricity / 
electrostriction layer 102 not to be given, and has a possibility that display brightness may become weak, in the 
parts (for example, a screen periphery, a center section, etc.) corresponding to the actuator section 100 allotted to 
the location distant from the part to which a voltage signal is supplied especially. 

[0013] moreover, crookedness of the actuator section 100 which consists of the actuator section body 108, the 
oscillating section 110, and the fixed part 1 12 of sandwich structure in the indicating equipment concerning said 
example of a proposal ~ a variation rate ~ when a property is see, as show in dravying 3 1 B, it has a symmetry form 
in the forward direction and the negative direction of electric field focusing on the criteria electric-field point (point 
of electric field E= 0). Here, crookedness displacement makes the negative direction the case where the case where 
the actuator section 100 displaces to convex to an one direction (direction which the up electrode 104 formed on 
piezo-electricity / electrostriction layer 102 faces free space) is displaced to the forward direction and a concave. 
[0014] After this displacement property's impressing a predetermined electrical potential difference between the up 
electrode 104 and the lower electrode 106 and carrying out polarization processing of piezo-electricity / the 
electrostriction layer 102, the electric field added to the actuator section 100 see the variation rate of the actuator 
section 100 when changing continuously the electrical potential difference impressed between the up electrode 104 
and the lower electrode 106 so that it may become the electric field of +3E->-3E->+3E. 

[0015] That is, after carrying out polarization processing of piezo-electricity / the electrostriction layer 102 first to 
the actuator section 100, applying the electric field for polarization (for example, +5E) in the forward direction, 
electrical-potential-difference impression of a between [ the up electrode 104 and the lower electrode 106 ] is 
stopped, and it considers as electrical-potential-difference unloaded condition, and measurement initiation ~ the 
actuator section 100 - the sine wave (refer to drawing 31 A) of the frequency of IHz, and peak value**3E ~ 
impressing ~ the variation rate in each point at that time (Point A - Point D) - an amount is continuously measured 
using a laser displacement gage. It is the property Fig. of drawing 31 B which plotted the measurement result at that 
time in the electric-field-crookedness displacement graph, it is shown in the arrow head of drawing 31 B — as — 
crookedness - the variation rate of a variation rate - the amount is changing with the continuous changes in electric 
field continuously. 

[0016] Since electric field wall be concretely impressed in the direction of polarization, and the same direction first 
at the actuator section 100 as shown in dravsdng 32 A supposing it starts said measurement from electric-field +3E, 
piezo-electricity / electrostriction layer 102 produces shrinkage in the parallel direction with elongation, the up 
electrode 104, and the lower electrode 106 in the up electrode 104 and the direction between the lower electrodes 
106. Consequently, the whole actuator section displaces 0.9deltay in the negative direction. 

[0017] Then, if electric field are changed to -0.5E from +3E, the amount of displacement decreases gradually. Since 
electric field will be built over the sense and opposite direction of polarization as shown in drawing 32 B if electric 
field become in the negative direction, piezo-electricity / electrostriction layer 102 generates elongation in the 
direction parallel to the up electrode 104 and the lower electrode 106, and the variation rate changes in the forward 
direction. 

[0018] Next, if electric field are changed to -0.5E->-3E, the sense of polarization v^ll begin to be reversed 
gradually. That is, the sense of electric field and the sense of polarization begin to gather. It is thought that 
polarization is completely reversed mostly at Point c among the point B-> point c-> points C of drawing 31 B. The 
reason is because a hysteresis is not seen between Point c - Point C. 

[0019] And as shown in drawing 33 A, when the sense of electric field and the sense of polarization gather, piezo- 
electricity / electrostriction layer 102 changes to the condition of being shrunken from the condition of being 
extended horizontally. In the phase in which electric field became -3E, the amount of displacement becomes almost 
the same as the amount of displacement at the measurement initiation time (0.9deltay). 
[0020] That is, when the direction of polarization and the direction of electric field are in agreement, piezo- 
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' electricity / electrostriction layer 102 becomes what is shrunken by the parallel direction of electrodes 104 and 106 
(extended in an electrode 104 and the direction between 106), and, as for this, the condition of^Point A and Point C 
corresponds. Moreover, when the direction of polarization and the direction of electric field are opposite sense, 
piezo-electricity / electrostriction layer 102 becomes what is extended to the parallel direction of electrodes 104 and 
106 (shrunken in an electrode 104 and the direction between 106), and, as for this, the condition of Point B and 
Point D corresponds. 1 [ in addition, ] - E = about 1.7kV [ mm ] /and 1 delta -- it is y = about 1.6 micrometers. 
[0021] Then, electric field - If it is made to change to -I-0.5E fi-om 3E, the amount of displacement will decrease 
gradually, since electric field will be built over the sense and opposite direction of polarization as shown in drawing 
33 B if electric field become in the forward direction, piezo-electricity / electrostriction layer 102 generates 
elongation in the direction parallel to the up electrode 104 and the lower electrode 106, and the variation rate 
changes in the forward direction. 

[0022] And if electric field are changed to +0.5E->+3E, when the sense of polarization will begin to be reversed 
gradually and the sense of electric field and the sense of polarization v^U gather, piezo-electricity / electrostriction 
layer 102 changes to the condition of being shrunken fi:om the condition of being extended horizontally. 
[0023] Thus, it sets in the actuator section 100 in the indicating equipment concerning said example of a proposal. 
From the crookedness displacement property having a symmetry form in the forward direction and the negative 
direction of electric field focusing on a criteria electric-field point (electric field E= 0) The amount of relative 
displacements in electrical-potential-difference unloaded condition and an electrical-potential-difference impression 
condition and the amount of relative displacements in the condition of having applied the electric field of hard flow 
mutually are small, and there is a possibility that the control to the actuator section 100 may become difficult. Since 
this may become disadvantageous when aiming at improvement in image quality, it needs to take the cure 
immediately. 

[0024] This invention is made in consideration of such a technical problem, and is added to the advantage of not 
making the number of pixels increase as compared wdth the case of monochrome screen, even if it is the case where 
it is made to apply to a color display method. When it has the advantage that the electrostatic capacity in the 
actuator section can be reduced and white is displayed all over the display screen, uniform display brightness can be 
obtained and it aims at offering the display which can aim at improvement in image quality, 
[0025] 

[Means for Solving the Problem] The photoconductive corrugated plate into which, as for the display concerning 
this invention according to claim 1, light is introduced. The mechanical component by which it was countered and 
prepared in one plate surface of this photoconductive corrugated plate, and the actuator section of the number 
corresponding to many pixels was arranged is provided. By controlling displacement actuation of the contact / 
isolation direction of said actuator section to said photoconductive corrugated plate according to the attribute of the 
picture signal inputted, and controlling the leakage light of the predetermined part of said photoconductive 
corrugated plate In the display which displays the image according to said picture signal on said photoconductive 
corrugated plate The actuator section body which has tiie electrode of the pan- formed in one principal plane of 
piezo-electricity / electrostriction layer, and this piezo-electricity / electrostriction layer as said actuator section. The 
oscillating section which supports said actuator section body m contact with the other principal planes of said piezo- 
electricity / electrostriction layer. The fixed part which supports said oscillating section possible [ vibration ] is 
made to provide, and the displacement transfer section which transmits displacement actuation of said actuator 
section produced by electrical-potential-difference impression to the electrode of said pair to a photoconductive 
corrugated plate is prepared and constituted. 

[0026] Thereby, total reflection of the light introduced from the edge of a photoconductive corrugated plate is first 
carried out inside by adjusting the magnitude of the refractive index of a photoconductive corrugated plate, without 
all light penetrating in the front face and tooth back of a photoconductive corrugated plate. In this condition, if the 
displacement transfer section contacts the tooth back of a photoconductive corrugated plate in the distance below 
the wavelength of light, the light which was carrying out total reflection till then will be penetrated to the front face 
of the displacement transfer section in contact with the tooth back of a photoconductive corrugated plate. Although 
the light which arrived at the front face of the displacement transfer section is once reflected on the front face of a 
displacement transfer plate and a part is again reflected in a photoconductive corrugated plate as the scattered light, 
the great portion of scattered light will penetrate the front face of a photoconductive corrugated plate, without being 
reflected by the photoconductive corrugated plate. 

[0027] Thus, the existence of luminescence (leakage light) of the light in the front face of a photoconductive 
corrugated plate is controllable by the existence of contact of the displacement transfer plate in the tooth back of a 
photoconductive corrugated plate. In this case, if one imit which makes the displacement actuation of the 
displacement transfer plate carry out in the contact / isolation direction to a photoconductive corrugated plate is 
considered as 1 pixel The images (an alphabetic character, graphic form, etc.) according to a picture signal can be 
displayed on the front face of a photoconductive corrugated plate like a cathode-ray tube or a liquid crystal display 
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by arranging a majority of this pixel in the shape of a matrix, and controlling the displacement actuation by each 
pixel according to the attribute of the picture signal inputted. 

[0028] Next, the case where the display concerning this invention is applied to a color display method is explained. 
First, it is thought that recognition of human being's color is performed by mixing in three primary colors which 
remains on a vision nerve. That is, the same operation as the present color display method which performs mixing 
in three primary colors will be performed into human being's vision. 

[0029] If this is got to know and the principle of coloring of this invention is explained, the principle of this 
coloring will be prescribed by the mixed method of R (red), G (green), and B (blue) which are the three primary 
colors of a color. Here, it considers trichotomizing the maximum luminescence time amoimt of RGB, using as T the 
period made to color. If the ratio of the luminescence time amount of RGB is 1 : 1 : 1, it will become the white light, 
and if the ratio of the luminescence time amount of RGB is 4:1 :5, it will become the neutral colors according to the 
ratio. Therefore, control of the time amount made to color is synchronized with the period which makes the contact 
time of a photoconductive corrugated plate and a displacement transfer plate color, may control luminescence time 
amount in three primary colors, can be synchronized with the period wWch makes luminescence time amount in 
three primary colors color, and can also control the contact time of a photoconductive corrugated plate and a 
displacement transfer plate. 

[0030] Since it is such, even if it is the case where it is made to apply to a color display method, in the display 
concerning this invention, there is an advantage of not making the number of pixels increase as compared with the 
case of monochrome screen. 

[0031] Moreover, he is trying for the indicating equipment conceming this invention to have piezo-electricity / 
electrostriction layer, and the electrode of the pair formed in one principal plane of this piezo-electricity / 
electrostriction layer as a configuration of the actuator section body to which the variation rate of the displacement 
transfer section is carried out altematively. In this case, if a predetermined electrical potential difference is 
impressed to the electrode of a pair, in one principal plane of piezo-electricity / electrostriction layer, electric field 
v^U arise in the direction of a field. In addition, this field strength has one largest principal plane (front face) of 
piezo-electricity / electrostriction layer, and becomes small gradually in the depth direction. 
[0032] Although piezo-electricity / electrostriction layer produces elongation according to the electric field 
generated in the direction of a field of the one principal plane, since elongation is not produced in the oscillating 
section which, in addition to this, supports piezo-electricity / electrostriction layer in a principal plane, a difference 
arises in distortion in one principal plane and other principal planes of piezo-electricity / electrostriction layer, 
consequently the elastic deformation which made the 1 principal-plane side the convex produces piezo-electricity / 
electrostriction layer. The displacement transfer section displaces to a photoconductive corrugated plate side by the 
convex elastic deformation of this piezo-electricity / electrostriction layer, and induction of the generating of the 
leakage light fi-om a photoconductive corrugated plate which was mentioned above is carried out. 
[0033] In the display conceming this invention, since the electrode of a pair will be formed in the 1 principal-plane 
side of piezo-electricity / electrostriction layer and it will be placed between inter-electrode [ of a pair ] by the 
component (a dielectric constant is very small as compared with piezo-electricity / electrostriction layer) of air or 
the displacement transfer section, the electrostatic capacity of an actuator section body becomes small, and CR time 
constant on signal transduction also becomes small in cormection with it. That is, it is hard coming to generate a 
provincial accent in the signal wave form of a voltage signal according to the attribute of a picture signal. 
[0034] This is enabled to impress specified voltage to the electrode of the pair in each pixel altematively, elongation 
required for each piezo-electricity / electrostriction layer can be given, and it is also controlled in the parts (for 
example, a screen periphery, a center section, etc.) corresponding to the actuator section especially allotted to the 
location distant firom a part for a voltage signal feed zone that display brightness becomes weak. 
[0035] Thus, even if it is the case where it is made to apply to a color display method, in the display conceming this 
invention, when it has the advantage that the electrostatic capacity in the actuator section can be reduced in addition 
to the advantage of not making the number of pixels increase as compared with the case of monochrome screen and 
white is displayed all over the display screen, uniform display brightness can be obtained and improvement in 
image quality can be aimed at. 

[0036] Moreover, while being able to lose futility, such as whole surface remaking, in the middle of a production 
process, for example in a manufacture process only by repairing the electrode which disappeared even if it did not 
repair piezo-electricity / electrostriction layer since it fully functions as the actuator section when a part of piezo- 
electricity / electrostriction layer disappear with some electrodes on it by dielectric breakdown etc., improvement in 
the yield of a display can be made to attain. 

[0037] In the display conceming above-mentioned this invention, if said oscillating section and said fixed part are 
formed in one with the ceramics, dead air space is formed in the part corresponding to said oscillating section and it 
is made for this oscillating section to serve as thin meat (invention according to claim 2), it v^U become possible to 
produce a fixed part and the oscillating section easily, and will become advantageous, when attaining cheap-ization 
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of the manufacturing cost of a display. 

[0038] Moreover, since it becomes the form where a heavy-gage fixed part and the oscillating section of thin meat 
are formed by establishing dead air space in the base v^hich consists of ceramics, the oscillating section can react on 
the elongation of piezo-electricity / electrostriction layer sensitively, and can be made into the high oscillating 
section of flattery nature to change of a voltage signal. Moreover, since the rigidity of the boundary part of the 
oscillating section and a fixed part is fully secured, it is hard coming to generate the destruction by the fatigue of the 
above-mentioned boundary part accompanying vibration of the oscillating section. 

[0039] In the display concerning above-mentioned this invention, it considers as the configuration where the angle 
was able to take each flat- surface configurations of both of said dead air space, and said piezo-electricity / 
electrostriction layer, and is better than that of piezo-electricity / electrostriction layer as for a size in the magnitude 
of the flat-surface configuration of said dead air space (invention according to claim 3). In this case, since the 
boundary part of the oscillating section and a fixed part serves as the flat-surface configuration of dead air space, 
and the configuration where the angle was able to be taken similarly, it can be lost that the stress generated by 
vibration of the oscillating section concentrates locally, the fatigue limit in said boundary part can be raised, and 
reinforcement of the actuator section, as a result reinforcement of a display can be realized. 
[0040] Each flat-surface configurations of both of said dead air space, and said piezo-electricity / electrostriction 
layer are good also as circular, and good also as [ both ] an ellipse configuration (invention according to claim 5). 
(invention according to claim 4) Moreover, each flat-surface configurations of both of said dead air space, and said 
piezo-electricity / electrostriction layer are good also as a configuration where it is a rectangle-like and the comer 
section was able to take the angle, and good also as a configuration where have the shape of both polygon 
(invention according to claim 6), and each vertical-angle part was roimdish (invention according to claim 7). 
[0041] In this case, all the peripheries of the oscillating section will be supported by the fixed part, the fatigue limit 
in the periphery part of the oscillating section can improve sharply, and reinforcement of the actuator section, as a 
result reinforcement of a display can be realized more. 

[0042] In the display concerning above-mentioned this invention, it is good also as a configuration in which the 
electrode of a pair was estranged mutually in parallel and was mutually wired by the curled form in the flat-surface 
configuration on said piezo-electricity / electrostriction layer in the electrode of said pair (invention according to 
claim 8). In this case, if a predetermined electrical potential difference is impressed to the electrode of a pair, in one 
principal plane of piezo-electricity / electrostriction layer, electric field will arise at a radial (isotropic), therefore 
elongation will produce piezo-electricity / electrostriction layer in a radial (isotropic) in one principal plane. At this 
time, in a part with deep piezo-electricity / electrostriction layer, thereby, elongation smaller than the elongation of 
a surface part arises in a radial (isotropic), or shrinkage arises in a radial (isotropic), and piezo-electricity / 
electrostriction layer is displaced so that ttiat core may serve as a convex efficiently, and moreover, its dispersion on 
displacement between each pixel also decreases. 

[0043] In the display concerning above-mentioned this invention, it is good also as a configuration which it has the 
configuration which branched the flat-surface configuration on said piezo-electricity / electrostriction layer in the 
electrode of said pair from the management both prolonged toward the core on said piezo-electricity / 
electrostriction layer, and the electrode of said pair was estranged mutually, and was arranged by the 
complementary (invention according to claim 9). In this case, like said invention according to claim 8, when a 
predetermined electrical potential difference is impressed to the electrode of a pair, in one principal plane, 
elongation produces piezo-electricity / electrostriction layer in a radial (isotropic). At this time, in a part with deep 
piezo-electricity / electrostriction layer, it displaces so that that core may serve as a convex fi"om elongation smaller 
than the elongation of a surface part arising in a radial (isotropic), or shrinkage arising in a radial (isotropic) 
efficiently, and dispersion on displacement between each pixel also decreases. 

[0044] As long as the effect which it has on others is very small and management remains even if the piezo- 
electricity / electrostriction layer corresponding to a part of piezo-electricity / electrostriction layer, for example, a 
branch, disappear v^th this branch by dielectric breakdown etc. since especially invention according to claim 9 is 
divided into management and a branch, it wall function enough as the actuator section. Of course, only by repairing 
the branch of said electrode which disappeared, it can return to the function before disappearance and simplification 
of maintenance to a display can be realized. 

[0045] Spontaneous distortion is removed and you may make it drive said actuator section in the display concerning 
above-mentioned this invention by impressing the signal which makes inter-electrode [ of said pair ] reverse the 
direction of polarization of said piezo-electricity / electrostriction layer (invention according to claim 10). That is, 
whenever it gives a voltage signal to inter-electrode [ of the pair of an actuator section body ], the signal (for 
example, altemation signal of +100V ->-100V ->+100V ->-100V) which reverses the direction of polarization of 
piezo-electricity / electrostriction layer is impressed, and the actuator section is driven. In this case, the amount of 
displacement in the actuator section is always highly maintainable. This is because a variation rate is obtained in the 
form which always added the amoimt of displacement for spontaneous distortion of piezo-electricity / 
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electrostriction layer. It becomes advantageous, when the ON/OFF control in a display becomes easy and 
improvement in image quality is aimed at by considering as such a condition. In addition, even if it performs the 
above-mentioned drive, the amount of displacement does not become large with the structure piezo-electricity / 
whose electrostriction layer was pinched with the up electrode and the lower electrode, i.e., sandwich structure, 
[0046] crookedness of said actuator section according [ on the indicating equipment concerning above-mentioned 
this invention, and ] to the impression electric field of 4 times or more of the inter-electrode predetermined electric 
field of said pair — a variation rate — you may constitute so that a property may become imsymmetrical focusing on 
a criteria electric-field point (invention according to claim 11). 

[0047] Said crookedness displacement property so that the electric field added to the actuator section may change in 
alternation, after impressing the electrical potential difference for polarization to inter-electrode [ of the pair in an 
actuator section body ] and carrying out polarization processing of piezo-electricity / the electrostriction layer 
crookedness of the actuator section when changing continuously the electrical potential difference impressed to 
inter-electrode [ of a pair ] — a variation rate ~ seeing — the crookedness in this case — with a variation rate The 
case where the case where the actuator section displaces to convex to an one direction (direction which the 
electrode of the pair formed on piezo-electricity / electrostriction layer faces free space) is displaced to the forward 
direction and a concave is made into the negative direction. Here, said predetermined electric field mean the electric 
field which the sense of polarization of the part near one principal plane (front face) of piezo-electricity / 
electrostriction layer reverses by impression of field reversing. 

[0048] If a predetermined electrical potential difference is specifically applied to inter-electrode [ of a pair ] for 
example, in the forward direction in order to carry out polarization processing of piezo-electricity / the 
electrostriction layer, in one principal plane of piezo-electricity / electrostriction layer, the electric field of the 
forward direction will arise in the direction of a field. Said one principal plane of the field strength generated in 
piezo-electricity / electrostriction layer is the largest, and it becomes small gradually in the depth direction. 
Polarization processing of piezo-electricity / the electrostriction layer is carried out by generating of the electric 
field of said forward direction in the same direction as this electric field. Then, inter-electrode electrical-potential- 
difference impression of a pair is stopped, for example, and it considers as electrical-potential-difference unloaded 
condition. 

[0049] And the electrical potential difference impressed to inter-electrode [ of a pair ] is continuously changed so 
that the electric field added to the actuator section may change in alternation. In the phase which electric field have 
produced in the same direction as the direction (for example, the forward direction) of the electric field produced at 
this time, at for example, the time of polarization processing, the direction of polarization in piezo-electricity / 
electrostriction layer and the direction of electric field will be in agreement, near the firont face of piezo-electricity / 
electrostriction layer, electric field will be strong and piezo-electricity / electrostriction layer will be horizontally 
extended from this thing. To displace piezo-electricity / electrostriction component body in the direction of either an 
one direction and the other directions is considered by this. 

[0050] Then, the electrical potential difference impressed to inter-electrode [ of a pair ] will change, and the 
following operations will be performed in the phase which the electric field of a direction contrary to the direction 
of the electric field at the time of polarization processing have generated in the actuator section. 
[0051] First, the direction of polarization of piezo-electricity / electrostriction layer and the direction of electric 
field are reverse mutually, and piezo-electricity / electrostriction layer will be horizontally shrunken in the phase 
where electric field are weak. By this, the actuator section carries out crookedness displacement in the other 
directions. Then, if electric field become strong, polarization of the surface parts of piezo-electricity / 
electrostriction layer begins to be reversed, near the front face of piezo-electricity / electrostriction layer, the 
direction of polarization and the direction of electric field will be in agreement, and the phenomenon in which the 
direction of polarization and the direction of electric field become reverse will arise in a part with deep piezo- 
electricity / electrostriction layer. That is, in piezo-electricity / electrostriction layer, two kinds of polarization will 
exist and it will fimction as the piezo-electricity / an electrostriction component of a false bimorph mold. 
[0052] Consequently, the direction of distortion in the part near one principal plane of piezo-electricity / 
electrostriction layer and the part near the oscillating section becomes reverse mutually, as a whole, convex 
displacement is carried out and the amount of displacement will become very large according to said false bimorph- 
operation in an one direction (direction which the electrode of the pair formed on piezo-electricity / electrostriction 
layer faces free space). 

[0053] Especially, in this invention, a difference arises from the displacement property serving as an xmsymmetrical 
form in the forward direction and the negative direction of electric field focusing on a criteria electric-field point in 
each amount of crookedness displacement in two peak value of the electric field which change periodically, for 
example. Thereby, the amoxmt of relative displacements in electrical-potential-difference unloaded condition and an 
electrical -potential-difference impression condition and the amoxmt of relative displacements in the condition of 
having applied the electric field of hard flow mutually become large. Therefore, when it considers as the actuator 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 5/7/2004 



Page 7 of 24 

section arranged per pixel of an indicating equipment, the control to these actuator section becomes easy, and it 
becomes very advantageous when aiming at improvement in the image quality in an indicating equipment. 
[0054] and the crookedness when impressing the electric field of 4 times or more of two predetermined electric 
fields from which an absolute value is the same as that of, and a direction differs on the basis of said criteria 
electric-field point in said configuration, respectively — a variation rate ~ when an amount is set to A and B, it is 
desirable to have the relation of A>=1.5B (invention according to claim 12). With this relation, the property which 
becomes imsymmetrical focusing on a criteria electric-field point as a crookedness displacement property can be 
acquired. 

[0055] Moreover, in said configuration, the actuator section which should be considered as ON selection among the 
mechanical components of said large nxmiber is received about the predetermined electrical-potential-difference 
range impressed to the electrode of said pair. As opposed to the actuator section which the amount of displacement 
of the one direction in said crookedness displacement property should impress an electrical potential difference in 
the direction which is max (invention according to claim 13), and should presuppose OFF selection or un-choosing 
You may make it impress an electrical potential difference in the direction whose amount of displacement of the 
one direction in said crookedness displacement property is min (invention according to claim 14 or 15). the actuator 
section in which the maximimi displacement was carried out and OFF selection or im-choosing the actuator section 
by which ON selection was made were presupposed by this in the one direction — min ~ the actuator section by 
which was made into the variation rate and OFF selection (or xm-choosing) was made to the actuator section by 
which ON selection was made — setting ~ a variation rate ~ the upper difference becomes clear and it becomes that 
it is possible to make clear the contrast and the profile of the image displayed on the display screen. 
[0056] Moreover, in said configuration, when thickness of x (1 micrometer<=x <=200micrometer), and said piezo- 
electricity / electrostriction layer is set to y (1 micrometer<=y <=100micrometer) for an inter-electrode distance of 
said pair, it has the relation of y=ax and you may constitute as 1 / 10<=a<=100 (invention according to claim 16). 
[0057] in this case, crookedness of said actuator section by the inter-electrode impression electric field of said pair - 
- a variation rate ~ crookedness as a property shows to invention according to claim 1 1 — a variation rate — a 
property, i.e., the property which becomes unsymmetrical focusing on a criteria electric-field point, can be acquired. 
Therefore, also in the display concerning this this invention according to claim 16, the control to the actuator 
section arranged per pixel becomes easy like said display according to claim 11, and when aiming at improvement 
in the image quality in a display, it becomes very advantageous. 

[0058] In said configuration, if it is 1 / 2<=a<=5 to be referred to as 1 / 5<=a<=10 preferably (invention according 
to claim 17) and it is 1 micrometer<=x <=60micrometer and 1 micrometer<=y <==40micrometer, it is still more 
desirable (invention according to claim 18). 

[0059] moreover, the time of setting thickness of the oscillating section to z (1 niicrometer<=z <=50micrometer) in 
said configuration, when thickness y of said piezo-electricity / electrostriction layer and the thickness of said 
oscillating section are specified ~ the relation of y=bz — having — and 1 / 5<=b<=10, then (invention according to 
claim 19) crookedness — a variation rate ~ it becomes possible to increase an amount. 

[0060] In said configuration, if it is 1 / 3<=b<=5 to be referred to as 1 / 3<=b<=5 preferably (invention according to 
claim 20) and it is 1 micrometer<=y <=40micrometer and 1 niicrometer<=z <=20micrometer, it is still more 
desirable (invention according to claim 21). 

[0061] Furthermore , in invention according to claim 10 to 21 , if the cross section configuration in the shortest 
dimension passing through the core of said oscillating section constitute so that it may be satisfied with electrical 
potential difference unloaded condition of the following conditions ( invention according to claim 22 ) , since the 
amount of relative displacements of the actuator section in electrical potential difference unloaded condition and an 
electrical potential difference impression condition can be enlarge , the ON/OFF control in a display become easy 
and it become advantageous , when aim at improvement in image quality . and the produced actuator section — 
receiving ~ surely — the big crookedness to an one direction ~ a variation rate can be made to be able to perform 
and improvement in the yield of a display can be made to attain 

[0062] (1) From the datum line which while approaches said fixed part and is constituted by connecting the 
outermost minimum point and the outermost minimum point of another side, a part of top face [ at least ] in near the 
center section of said the piezo-electricity / electrostriction layer has projected to said oscillating section and 
opposite direction. 

[0063] (2) When said outermost minimum point does not exist, make the point corresponding to the boxmdary point 
with said fixed part into the outermost minimum point among the top faces of the oscillating section which meet 
said shortest dimension. 

[0064] (3) When a boundary part with said fixed part of said oscillating section is made into zero point, the shortest 
dimension length of said oscillating section is set to 100 and said outermost minimum point cannot be found in 40% 
of range of the shortest dimension length in said oscillating section from said zero point, make the point 
corresponding to the boundary point with said fixed part into the outermost minimum point among the top faces of 
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* the oscillating section which meet said shortest dimension. 
[0065] It is still more desirable if said amount t of protrusions is especially set to m/1000 <==t<=m/10 in invention 
according to claim 22 (invention according to claim 23). 
[0066] 

[Embodiment of the Invention] Hereafter, the example of a gestalt of operation of the display concerning this 
invention (it is hereafter described as the display only applied to the gestalt of operation) is explained, referring to 
drawing 1 - drawing 29 . 

[0067] As shown in drawing 1 , the display concerning the gestah of this operation has the mechanical component 
16 by which it was countered and prepared in the tooth back of the photoconductive corrugated plate 12 into which 
light 10 is introduced, and this photoconductive corrugated plate 12, and much actuator sections 14 were arranged 
corresponding to the pixel, and is constituted. 

[0068] A mechanical component 16 has the base 18 which consisted of ceramics, and the aptuator ^section 14 is 
arranged in the location according to each pixel of this base 18. The above-mentioned base 18 is arranged so that 
one principal plane may counter the tooth back of the photoconductive corrugated plate 12, and this one principal 
plane is made into the continuous field (flat-tapped). The dead air space 20 for forming in the location 
corresponding to each pixel the oscillating section mentioned later, respectively is established in the interior of a 
base 18. Each dead air space 20 is opened for free passage with the exterior through small through tube 18a of the 
path prepared in the other end side of a base 18. 

[0069] The part in which dead air space 20 is formed among the above-mentioned bases 18 is used as thin meat, and 
is made heavy-gage [ the other part ]. The part of thin meat serves as the structure of being easy to receive vibration 
to extemal force, fimctions as the oscillating section 22, and fiinctions as a fixed part 24 which supports the above- 
mentioned oscillating section 22, being used as parts other than dead-air-space 20 being heavy-gage. 
[0070] That is, a base 18 is a layered product of sheet metal layer 18C which is substrate layer 18A which is the 
lowest layer, spacer layer 18B which is an interlay er, and the maximum upper layer, and can be grasped as an 
integral-construction object with which dead air space 20 was formed in the part corresponding to a pixel among 
spacer layer 18B. Substrate layer 18A fimctions as a substrate for reinforcement, and also fiinctions as a substrate 
for wiring. In addition, the above-mentioned base 1 8 may really be baking, or may be post-installation. 
[0071] The piezo-electricity / electrostriction layer 26 directly formed on this oscillating section 22 besides the 
above-mentioned oscillating section 22 and a fixed part 24 so that each actuator section 14 might be illustrated. As 
it is indicated in drawing 1 as the actuator section body 30 which has the electrode 28 (electrode 28a [ one ] and 
electrode 28b of another side) of the pair formed in the top face of this piezo-electricity / electrostriction layer 26 It 
has the displacement transfer section 32 which is connected on this actuator section body 30, and enlarges a touch 
area with the photoconductive corrugated plate 12, and is made into the area according to a pixel, and is constituted. 

[0072] That is, the indicating equipment concerning the gestalt of this operation has the structure in which the 
actuator section body 30 which consists of piezo-electricity / an electrostriction layer 26, and an electrode 28 of a 
pair was formed on the base 18. Although the structure formed up and down to piezo-electricity / electrostriction 
layer 26 and the structure formed only in one side are sufficient as the electrode 28 of a pair, in order to make 
advantageous junction nature of a base 18, and the piezo-electricity / electrostriction layer 26 It is more desirable to 
form the electrode 28 of a pair only in the upper part (for a base 18 to be the opposite side) of piezo-electricity / 
electrostriction layer 26 so that a base 1 8, and the piezo-electricity / electrostriction layer 26 may touch directly in 
the condition that there is no level difference, like the display concerning the gestalt of this operation. 
[0073] Here, it explams, referring to drawing 2 - drawing 9 about the configuration of each part material. First, as 
shown in drawing 2 , the peripheral surface configuration of the dead air space 20 formed in a base 18 (refer to 
drawing 1 ), i.e., the flat-surface configuration of the oscillating section 22, is made into a circle corrSguration (refer 
to broken line), and the periphery configuration (refer to continuous line) formed by the flat-surface configuration 
(refer to alternate long and short dash line) list of piezo-electricity / electrostriction layer 26 with the electrode 28 of 
a pair is also made into the circle configuration. In this case, the magnitude of the oscillating section 22 is the 
largest, subsequently it considers as the periphery configuration of the electrode 28 of a pair, and the flat-surface 
configuration of piezo-electricity / electrostriction layer 26 is set up smallest. In addition, you may set up so that the 
periphery configuration of the electrodes 28a and 28b of a pair may become the largest. 

[0074] The flat-surface configuration of the electrode 28 (electrode 28a [ one ] and electrode 28b of another side) of 
the pair formed on piezo-electricity / electrostriction layer 26 is made into the curled form of the number tum by 
which the electrodes 28a and 28b of these pairs were estranged mutually as shown in drawing 3 . In practice, 
although it is 5 or more ******s, the number of turns of this whorl is indicated as three tums in the example of 
drawing 3 , in order to avoid complication of a drawing. 

[0075] And as wiring which leads to each electrodes 28a and 28b is shown in drawing 2 , it has the perpendicular 
selection line 40 of the number according to the line count of many pixels, and the signal line 42 of a number 
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' according to the number of trains of many pixels. It connects with electrode 28a electrically, and each signal line 42 
is electrically connected [ in / in each perpendicular selection line 40 / each pixel (actuator section 14: refer to 
drawing 1 ) ] to electrode 28b of another side of each pixel 14. Moreover, each above-mentioned perpendicular 
selection line 40 serves as the form about the pixel of the front row where about the pixel 14 concemed while was 
dravra from electrode 28a, connected with electrode 28a, and while was wired by series about one line. A signal line 
42 consists of branch line 42b which branches from main track 42a and this main track 42a which are prolonged in 
the direction of a train, and is connected to electrode 28b of another side of each pixel 14. 

[0076] Supply of the voltage signal to each perpendicular selection line 40 is performed through a through hole 44 
from the wiring substrate (stuck on the other principal planes of a base 18) which is not illustrated, and is performed 
through a through hole 46 from the above-mentioned wiring substrate which does not illustrate supply of the 
voltage signal to each signal line 42, either. 

[0077] Although various things can be considered as an arrangement pattem of through holes 44 and 46 In the 
example of drawing 2 , the through hole 44 of the perpendicular selection line 40 When a line coxmt is set to M and 
the number of trains is set to N, in N=M or N>M, it sets. Are near the pixel of a n line n train (1 n= two ...), and (n- 
1) it is formed in the location of the signal-line (main track 42a) approach of a train, and, in N<M, sets. (alphaN+n) 
It is near the pixel of a line n train (0 alpha= one ... (quotient -1 of M/N)), and (n-1) is formed in the location of the 
signal-line (main track 42a) approach of a train. 

[0078] On the other hand, in N=M or N<M, the through hole 46 of a signal line 42 is set. Are on main track 42a of 
each signal line 42, and it is formed in the location close to the pixel of a n line n train (1 n= two ...), and, in N>M, 
sets. It is on main track 42a of each signal line 42, and is formed in the location close to the pixel of a n line 
(betaM+n) train (0 beta= one ... (quotient -1 of N/M)). moreover, the jxmction for aiming at those electric flows 
among one [ a through hole 44 and ] electrode 28a, since the through hole 44 of the perpendicular selection line 40 
is not formed on the perpendicular selection line 40 unlike the case of a signal line 42 ~ a conductor 48 is formed. 
[0079] In addition, it is placed between the parts which each perpendicular selection line 40 and each signal line 42 
intersect by the insulator layer 50 (a two-dot chain line shows) which consists of silicon oxide, glass membrane, 
resin film, etc. in order to take the insulation between the mutual vraing 40 and 42. 

[0080] It is good also as a configuration as shown in drawing 4 else [ which is shown in drawing 3 / spiral ] as a 
flat-surface configuration of the electrode 28 of a top Norikazu pair (display concerning the 1st modification). The 
display concerning this 1st modification specifically The electrodes 28a and 28b of a pair both possess the 
configuration which has the management 52 and 54 prolonged toward the core on above-mentioned piezo- 
electricity / electrostriction layer 26, and the branches 56 and 58 which come to branch from this management 52 
and 54. And the electrodes 28a and 28b of a pair are made into the configuration (it is hereafter described as a 
multi-branch configuration for convenience) which was estranged mutually and arranged by the complementary. 
[0081] Although the display concerning the display concerning the gestalt of the above-mentioned implementation 
and its 1st modification showed the case where the periphery configuration formed v^th the flat-surface 
configuration of the oscillating section 22, the flat-surface configuration of piezo-electricity / electrostriction layer 
26, and the electrode 28 of a pair was made into a circle configuration In addition, as are shown in drawing 5 and 
drawing 6 iand it is shovm in an ellipse configuration (truck configuration: display concerning the 2nd and 3rd 
modifications), and drawing 7 , it is good also as eUiptical (display concerning the 4th modification). 
[0082] Moreover, as are shown in drawing 8 , and both the flat-surface configuration of the oscillating section 22 
and the flat-surface configuration of piezo-electricity / electrostriction layer 26 are made into the shape of a 
rectangle and it is shown in the configuration (display concerning the 5th modification) where the comer section 
was able to take the angle, and drawing 9 It is good also as a configuration (display concerning the 6th 
modification) where made both the flat-surface configuration of the oscillating section 22, and the flat-surface 
configuration of piezo-electricity / electrostriction layer 26 into the shape of a polygon (the shape of for example, an 
octagon), and each vertical-angle part was roundish. 

[0083] Moreover, the combination of a circle and an ellipse is sufficient as the configuration of the oscillating 
section 22, the flat-surface configuration of piezo-electricity / electrostriction layer 26, and the periphery 
configuration formed with the electrode 28 of a pair, and the combination of the shape of a rectangle and an ellipse 
is sufficient as it, and it is not limited especially. Moreover, as the flat-surface configuration of piezo-electricity / 
electrostriction layer 26 is shown in drawing 10 and drawing 1 1 , considering as the shape of a ring is also adopted 
preferably. As shown in drawing 13 A - 13C also in this case, various things, such as the shape of a circle, an 
ellipse, and a rectangle, are mentioned as a periphery configuration. The example which made the flat-surface 
configuration of piezo-electricity / electrostriction layer 26 in a circle at drawing 12 , and made the electrodes 28a 
and 28b of a pair the multi-branch configuration is shown. 

[0084] Although the example of drawing 2 , di'awing 8 , and drawing 9 showed the example which made 
arrangement of each actuator section 14 (pixel) on a base 1 8 the shape of a matrix, you may make it arrange a pixel 
(actuator section 14) alternately to each line like the indicating equipment concerning the 4th modification shown 
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by drawing 7 . Since it becomes alternate in the case of the arrangement pattern of this drawing 7 arranging [ of the 
actuator section 14 (pixel) about each line ], Rhine (an alternate long and short dash line a shows) to which the 
perpendicular selection line 40 is connected, respectively is made into the shape of zigzag about each line. In the 
wiring substrate which is not illustrated, a signal line 42 has the pattem which two signal lines 42 were made to 
approach mutually the part corresponding to the pixel (actuator section 14) located in the perpendicular direction 
bottom among the pixels 14 allotted in the shape of [ above-mentioned ] alternate, and wired it, as shown in a 
broken line b. And electrode 28b of another side of a pixel (actuator section 14) located in the perpendicular 
direction bottom among the pixels allotted alternately on drawing 7 It cormects electrically through a conductor 60 
and a through hole 62. the above ~ the signal line 42 of the right-hand side among two signal lines 42 and 42 which 
approach mutually, and junction — electrode 28b of another side of a pixel (actuator section 14) located in the 
perpendicular direction bottom ~ the above ~ the signal line 42 of the left-hand side among two signal lines 42 and 
42 which approach mutually, and junction ~ it connects electrically through a conductor 64 and a through hole 66. 
[0085] Next, although explained referring to drawing 1 , drawing 14 - drawing 26 about actuation of the display 
concerning the gestalt of the above-mentioned implementation, first, two examples of operation in each actuator 
section 14 are explained, and, subsequently actuation of the display itself is explained. 

[0086] First, it explains, referring to drawing 1 , drawing 14 , and drawing 15 about the 1st example of the actuator 
section 14 of operation. In each pixel (actuator section 14) of the indicating equipment concerning the gestalt of this 
operation shown in drawing 1 When the voltage signal is not impressed to one electrode 28a of the actuator section 
14, and electrode 28b of another side, in electrical -potential-difference unloaded condition Since an electrical 
potential difference (potential difference) is not produced between electrode 28a of a pair, and 28b, it is in the 
condition that did not produce elongation in piezo-electricity / electrostriction layer 26, but the displacement 
transfer section 32 and the photoconductive corrugated plate 12 were isolated. 

[0087] Next, as shown in drawing 14 , when a forward voltage signal is impressed to one electrode 28a of the 
actuator section 14, a negative voltage signal is impressed to electrode 28b of another side and between electrode 
28a of a pair and 28b becomes a predetermined electrical potential difference, in the electrical-potential-difference 
impression condition, electric field E (refer to line-of-electric-force c) arise in the direction of a field in one 
principal plane of piezo-electricity / electrostriction layer 26. In addition, the strength of this electric field E has one 
largest principal plane (fi"ont face) of piezo-electricity / electrostriction layer 26, and it becomes small gradually in 
the depth direction. 

[0088] Although it is in the above-mentioned electrical-potential-difference impression condition, and said piezo- 
electricity / electrostriction layer 26 will produce elongation according to the electric field E generated in the 
direction of a field of the one principal plane if the electrical potential difference which should be considered as ON 
selection between electrode 28a of a pair and 28b is impressed Since elongation is not produced in the oscillating 
section 22 which, in addition to this, supports piezo-electricity / electrostriction layer 26 in a principal plane, as a 
difference arises in distortion in one principal plane and other principal planes of piezo-electricity / electrostriction 
layer 26, consequently it is shown in drawing 1 , the elastic deformation which made the 1 principal-plane side the 
convex produces piezo-electricity / electrostriction layer 26. By the convex elastic deformation of this piezo- 
electricity / electrostriction layer 26, the displacement transfer section 32 will carry out crookedness displacement at 
the photoconductive corrugated plate 12 side, and this displacement transfer section 32 will contact the 
photoconductive corrugated plate 12. 

[0089] the above ~ a variation rate — the transfer section 32 — crookedness of the actuator section body 30, 
although the tooth back of the photoconductive corrugated plate 12 is contacted corresponding to a variation rate If 
the displacement transfer section 32 contacts the tooth back of the photoconductive corrugated plate 12, the light 10 
by which total reflection was carried out, for example within the photoconductive corrugated plate 12 will penetrate 
the tooth back of the photoconductive corrugated plate 12, will penetrate to the front face of the displacement 
transfer section 32, and will reflect on the front face of the displacement transfer section 32. 
[0090] Thus, since 1 the light 10 which penetrated the tooth back of the photoconductive corrugated plate 12 is 
reflected, the displacement transfer section 32 is formed in order to make a touch area with the photoconductive 
corrugated plate 12 larger than predetermined fiuther. That is, luminescence area is prescribed by the touch area of 
the displacement transfer section 32 and the photoconductive corrugated plate 12. 

[0091] and ~ the display concerning the gestalt of this operation — the above — a variation rate ~ a variation rate for 
the transfer section 32 to transmit the variation rate of plate member 32a which specifies a substantial luminescence 
area, and the actuator section body 30 to plate member 32a — it has transfer member 32b. 

[0092] In addition, the contact to the displacement transfer section 32 and the photoconductive corrugated plate 12 
means that the displacement transfer section 32 and the photoconductive corrugated plate 12 are located in the 
distance below the wavelength of light 10 (light 10 introduced into the photoconductive corrugated plate 12). 
[0093] Since it stops producing a predetermined electrical potential difference between electrode 28a of a pair, and 
28b when having suspended supply of the voltage signal to one electrode 28a and electrode 28b of another side, for 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 5/7/2004 



Page 11 of 24 

' example, un-choosing [ OFF selection or ], piezo-electricity / electrostriction layer 26 is restored to the original 
condition from the condition of the above-mentioned convex, and the displacement transfer section 32 and the 
photoconductive corrugated plate 12 will be in the condition of having been isolated. 

[0094] Spontaneous distortion is removed and you may make it drive the above-mentioned actuator section 14 by 
impressing the signal vs^hich reverses the direction of polarization of said piezo-electricity / electrostriction layer 26 
betv^een electrode 28a of the pair of the actuator section body 30, and 28b at the time of actuation of the above- 
mentioned actuator section 14.. 

[0095] Whenever it gives a voltage signal between electrode 28a of the pair of the actuator section body 30, and 
28b, in ON selection, the altemation signal of +100V ->-100V ->-M00V ->-100V is impressed, and, specifically, it 
drives the actuator section 14 so that it may be shown in the signal which reverses the direction of polarization of 
piezo-electricity / electrostriction layer 26, for example, drawing 15 . In this case, the amount of displacement in the 
actuator section 14 is always highly maintainable. This is because a variation rate is obtained in the form which 
always added the amount of displacement for spontaneous distortion of piezo-electricity / electrostriction layer 26. 
In addition, in OFF selection or not choosing, the electrical potential difference whose value with the small absolute 
value of electric field, for example, an absolute value, is less than [ 20V ] should just be applied in altemation. The 
enhancement effect of said amount of displacement can be realized almost like the above, when the flat-surface 
configuration of piezo-electricity / electrostriction layer 26 is made into the shape of a ring (refer to drawing 10 - 
drawing 13 ). Since electrostatic capacity can be made still smaller by making piezo-electricity / electrostriction 
layer 26 into the shape of a ring especially, the effectiveness that the provincial accent of a driving signal etc. can be 
controlled effectively can be acquired. 

[0096] Incidentally, even if it performs the above-mentioned drive, the amount of displacement does not become 
large with the structure piezo-electricity / whose electrostriction layer 26 was pinched with the up electrode and the 
lower electrode, i.e., the conventional sandwdch structure. 

[0097] Next, although explained referring to drav^ng 1 , drawing 16 - drav^ng 25 about the 2nd example of the . 
actuator section of operation, it explains, referring to drawing 1 , drav/ing 16 - drawing 19 before that about the 
principle of operation of the actuator section 14 based on the 2nd example of operation. 

[0098] first, crookedness of said actuator section 14 according to the impression electric field between electrode 28a 
of said pair, and 28b as the display concerning the gestalt of this operation is shown in drawing 16 B - a variation 
rate - a property becomes unsymmetrical focusing on a criteria electric-field point (point of electric field E= 0). 
[0099] this crookedness - a variation rate ~ crookedness of the actuator section 14 when changing continuously the 
electrical potential difference applied to the actuator section 14, after a property's impressing a predetermined 
electrical potential difference between electrode 28a of the pair in the actuator section body 30, and 28b and 
carrying out polarization processing of piezo-electricity / the electrostriction layer 26 - a variation rate is seen. As it 
is indicated in drawing 1 as the crookedness displacement in this case, the case where crookedness displacement of 
the case where the actuator section 14 carries out crookedness displacement convex to an one direction (direction 
which the electrodes 28a and 28b of the pair formed on piezo-electricity / electrostriction layer 26 face free space) 
is carried out at the forward direction and a concave is made into the negative direction. 
[0100] An example is concretely given and explained about measurement of said crookedness displacement 
property. First, if a predetermined electrical potential difference is applied for example, in the forward direction 
between electrode 28a of a pair, and 28b in order to carry out polarization processing of piezo-electricity / the 
electrostriction layer 26 as shown in drawing 17 A for example, in one principal plane of piezo-electricity / 
electrostriction layer 26, the electric field (for example, electric field shown by +5E in drawing 16 B) of the forward 
direction will arise in the direction of a field, here - 1 - it is E = about 2.5kV/mm. 

[0101] Said one principal plane of the field strength generated in piezo-electricity / electrostriction layer 26 is the 
largest, and it becomes small gradually in the depth direction. Therefore, although polarization of a deep part cannot 
advance easily, sufficient electric field, sufficient time amount, and moderate heat can be applied, and polarization 
can be advanced to the depth direction. 

[0102] Polarization processing is carried out in the same direction as the added electric field by impressing the 
electric field (+5E) beyond the use range of the electric field used as the actuator section 14 of an indicating 
equipment (for example, setting to drawing 1 6 B +3 the range of E - -3E) to the bottom of moderate temperature for 
7 hours. 

[0103] Then, as shown in drawing 17 B, electrical-potential-difference impression of a between [ electrode 28a of a 
pair and 28b ] is stopped, and it considers as electrical-potential-difference vinloaded condition, and measurement 
initiation -- the actuator section 14 — the sine wave (refer to drawing 16 A) of the frequency of IHz, and peak 
value* *3E ~ impressing ~ the variation rate in each point at that time (Point A - Point D) — an amount is 
continuously measured with a laser displacement gage. It is the property Fig. of drawdng 16 B which plotted the 
measurement result at that time in the electric-field-crookedness displacement graph, it is shown in the arrow head 
of drawing 16 B — as — crookedness — the variation rate of a variation rate ~ the amount is changing v^th the 
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continuous changes in electric field continuously with a certain amount of hysteresis. 

[0104] Supposing it starts concretely from the point in time of electric-field +3E which shows measurement with 
Point A, it will set at Point A first. As shown in drawing 18 A, the direction of polarization in piezo-electricity / 
electrostriction layer 26 and the direction of electric field are in agreement. Near the front face of piezo-electricity / 
electrostriction layer 26, electric field will be strong and piezo-electricity / electrostriction layer 26 will be 
horizontally extended from this thing. The actuator section 14 About O.Sdeltay carries out crookedness 
displacement in an one direction (direction which the electrodes 28a and 28b of the pair formed on piezo- 
electricity / electrostriction layer 26 face free space) (refer to drawing 16 B). In addition, Ideltay = it is about 1.6 
micrometers. 

[0105] Then, the electrical potential difference impressed between electrode 28a of a pair and 28b will change, and 
the following actuation will be performed in the phase which the electric field of a direction contrary to the 
direction of the electric field at the time of polarization processing have generated in the actuator section 14. 
[0106] First, as shown in drawing 18 B, the direction of polarization of piezo-electricity / electrostriction layer 26 
and the direction of electric field are reverse mutually, and piezo-electricity / electrostriction layer 26 will be 
horizontally shrunken in the phase of for example, the point B (- 0.6E) that electric field are weak. By this, the 
actuator section 14 is [ about ] to the other directions (direction which goes to the oscillating section 22 from piezo- 
electricity / electrostriction layer 26). -O.Sdeltay carries out crookedness displacement. Moreover, this phase is a 
phase which polarization in the surface parts of piezo-electricity / electrostriction layer 26 begins to reverse, 
therefore can define the electric field (- 0.6E) in this point B as predetermined electric field. 
[0107] Then, if the electric field of the negative direction become strong, as shown in drawing 19 A, the 
polarization reversal in the surface parts of piezo-electricity / electrostriction layer 26 advances, near the front face 
of piezo-electricity / electrostriction layer 26, the direction of polarization and llie direction of electric field will be 
in agreement, and the phenomenon in which the direction of polarization and the direction of electric field become 
reverse will arise in the deep parts of piezo-electricity / electrostriction layer 26. That is, in piezo-electricity / 
electrostriction layer 26, two kinds of polarization will exist and it will fimction as the actuator section 14 of a false 
bimorph mold. In the phase in which electric field became -3E especially, according to said false bimorph- 
operation, the amount of displacement of the actuator section 14 will become very large, and has become 
displacement = abbreviation 2.6deltay in the example of drawing 16 B. 

[0108] Electric field move in the forward direction from negative. Next, electric field in the phase of for example, 
the weak point D (+0.6E) As shown in drawing 19 B, near the front face of piezo-electricity / electrostriction layer 
26, the direction of polarization and the direction of electric field are reverse. In the deep parts of piezo-electricity / 
electrostriction layer 26, the direction of polarization and the direction of electric field are in agreement, near 
[ electrostriction layer's / piezo-electricity / / 26 / the ] a front face shririks horizontally, and it serves as the form 
where a deep part is extended horizontally. By this, the actuator section 14 is [ about ] to the other directions 
(direction which goes to the oscillating section 22 from piezo-electricity / electrostriction layer 26). -1 .Odeltay 
carries out crookedness displacement. Moreover, this phase is a phase which polarization in the surface parts of 
piezo-electricity / electrostriction layer 26 begins to reverse, therefore can define the electric field (+0.6E) in this 
point D as predetermined electric field like Point B. 

[0109] And the polarization reversal near [ in piezo-electricity / electrostriction layer 26 ] a front face will advance, 
and the direction of polarization of piezo-electricity / electrostriction layer 26 and the direction of electric field will 
be in agreement as the electric field to the forward direction become strong gradually. Therefore, the phase of 
tending toward Point A from Point D can also be called a repolarization processing phase. 

[0110] As mentioned above, in order to evaluate whether said crookedness displacement property has symmetric 
property or it has asymmetry, it is necessary to measure by electric field larger enough than predetermined electric 
field (**0.6E). However, if it measures by slightly larger electric field than predetermined electric field, the case 
where the asymmetry which is the characteristic property of the actuator section 14 of the indicating equipment 
concerning the gestalt of this operation caimot be distinguished will arise. 

[0111] then, crookedness — a variation rate ~ the electric field of 4 times or more of the electric field (here, it is 
defined as predetermined electric field) which the direction of polarization begins to reverse partially in order to 
distinguish the asymmetry of a property — altemation — like — applying — crookedness — a variation rate — it is 
desirable to evaluate a property. That is, if the amount of absolute displacement is enlarged and is measured, the 
asymmetry of a crookedness displacement property can be evaluated easily. 

[0112] For example, what is necessary is to carry out the electric field of tiie forward direction to more than +2.0E, 
and just to measure in the display concerning the conventional example, by making the electric field of the negative 
direction below into -2.0E, since predetermined electric field are **0.5E. Moreover, what is necessary is to carry 
out the electric field of the forward direction to more than +2.4E, and just to measure in the display concerning the 
gestalt of this operation, by making the electric field of the negative direction below into -2.4E, since said 
predetermined electric field are **0.6E. 
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' [01 13] the electric field (**3E) larger enough in drawing 16 B than predetermined electric field (**0.6E) — 
alternation —like ~ applying - crookedness - a variation rate - a variation rate [ in / the property is measured 
and / in this case / the peak value (point A) of the electric field of the forward direction ] ~ a variation rate [ in / in 
an amount ya / the peak value (point C) of the electric field of O.Sdeltay and the negative direction ] ~ an amount yc 
is 2.6deltay and has relation of yc=3.25ya. 

[0114] Next, the dimension relation for giving asymmetry to said crookedness displacement property is explained. 
First, when electrode 28a of said pair and thickness y of the distance x between 28b, and the piezo-electricity / 
electrostriction layer 26 are seen, it is made to fill the range of 1 / 10<=a<=100, as are shown in drawing 20 , and it 
is referred to as 1 micrometer<=x <=200micrometer and 1 niicrometer<=y <=100micrometer and has the relation of 
y=ax. It is 1 / 5<=a<=10 preferably about especially the proportionality constant a, and is 1 / 2<=a<=5 still more 
preferably. In this case, if 1 micrometer<=x <=60micrometer and 1 micrometer<=y <=40micrometer are filled, in 
order that direction of polarization will be easily reversed to the depth with suitable piezo-electricity / 
electrostriction layer 26 and to raise the amount of displacement effectively in the case of electric-field impression 
of the direction of polarization, and hard flow, it becomes the optimal as the actuator section 14. 
[0115] Here the distance x between electrode 28a of a pair, and 28b When the flat-surface configuration of the 
electrodes 28a and 28b of this pair is a curled form When one normal Rl is drawn fi-om the method side periphery 
of outside in one electrode 28a as shown in drawing 21 A for example, the distance during the intersection Q2 of 
the origin Ql of this normal Rl, this normal Rl, and the method side periphery of inside in electrode 28b of another 
side is pointed out. 

[0116] Moreover, when the flat-surface configuration of the electrodes 28a and 28b of a pair is a multi-branch 
configuration and one normal R2 is drawn from the method side periphery of outside in the branch 56 of one 
electrode 28a as shown in drawing 21 B for example, the distance during the intersection Q4 of the origin Q3 of this 
normal R2, this normal R2, and the method side periphery of inside in the branch 58 of electrode 28b of another 
side is pointed out. 

[01 17] Next, when thickness y of piezo-electricity / electrostriction layer 26 and thickness z of the oscillating 
section 22 are seen, it is made to fill the range of 1 / 5<^b<=10, as are shown in drawing 22 , and it is referred to as 
1 micrometer<=y <=100micrometer and 1 micrometer<=z <=50micrometer and has the relation of y=bz. It is 1 / 
3<=b<=5 preferably about especially the proportionality constant b. In this case, if 1 micrometer<=y 
<=40niicrometer and 1 micrometer<=z <=20micrometer are filled, in order that direction of polarization will be 
easily reversed to the depth with suitable piezo-electricity / electrostriction layer 26 and to raise the amount of 
displacement effectively in the case of electric-field impression of the direction of polarization, and hard flow, it 
becomes the optimal as the actuator section 14. 

[0118] Furthermore, in the display concerning the gestalt of this operation, irrespective of the 1st example of 
operation and the 2nd example of operation, as shown in drawing 23 and drawing 24 , it is desirable that the cross- 
sectiori configuration in the shortest dimension m passing through the core of said oscillating section 22 satisfies the 
following conditions. In addition, in drawing 23 and drawing 24 , in order to avoid complication of a drawing, the 
pubUcation of the electrodes 28a and 28b of a pair is omitted. 

[0119] That is, as shown in drawing 23 B, it is that a part of top face [ at least ] in near the center section of said 
piezo-electricity / electrostriction layer 26 has projected to said oscillating section 22 and opposite direction by 
electrical potential difference unloaded condition (condition of electric field E= 0) fi:om the datum line L which 
while approaches said fixed part 24 and is constituted by connecting the outermost minimum point PI and the 
outermost minimum point P2 of another side. 

[0120] Here with near the center section of piezo-electricity / the electrostriction layer 26 As shown in drawmg 23 
A, it sets in said shortest dimension m. The boxindary part of the top face of a fixed part 24, and the top face of the 
oscillating section 22, respectively On the otiier hand, when it is defined as the boundary point Kl and the boundary 
point K2 of another side and said shortest dimension is set to 100, 40% of range a3 of central except 30% of range 
a2 is pointed out toward 30% of range al , and the core of the boundary point K2 of said another side to the shortest 
dimension m toward the core of the shortest dimension m from one [ said ] bovindary point Kl . 
[0121] As shown in drawing 23 B, moreover, with one [ said ] outermost minimum point PI The inside of two or 
more minimum points formed in the projection line to one principal plane of said piezo-electricity / electrostriction 
layer 26, and said shortest dimension side of the top face of the oscillating section 22 in said shortest dimension m. 
Saying the minimum point which approaches one [ said ] boundary point Kl most, the outermost minimum point 
P2 of another side means the minimum point which approaches most the boundary point K2 of said another side 
among said two or more minimum points. ^ 

[0122] In this case, when said shortest dimension is set to 100, it is what exists toward the core of the shortest 
dimension m in 40% of range (one minimum point existence region bl) from one [ said ] boundary point Kl . And it 
is that to which the minimum point which approaches one boimdary point Kl most is authorized as one outermost 
minimum point PI, and exists toward the core of the shortest dimension m in 40% of range (the minimum point 
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' existence region b2 of another side) from the boundary point K2 of said another side. And the minimum point 
which approaches the boundary point K2 of another side most is authorized as the outermost minimum point P2 of 
another side. 

[0123] Said outermost minimum points PI and P2 may exist more nearly up than the top face of a fixed part 24, as 
are shown in drawing 23 B, and shown in the case where it exists caudad rather than the top face of a fixed part 24, 
and drawing 18 C. 

[0124] In addition, when the outermost minimum point P2 of another side does not exist in the minimum point 
existence region b2 of another side as shown in drawing 24 A for example, the boundary point K2 of said another 
side is authorized as the outermost minimum point P2 of another side. This is the same also at one outermost 
minimum point PL Moreover, as shown in drawing 23 A and drawmg 24 B, when the outermost minimum points 
PI and P2 do not exist, respectively in both minimum point existence regions bl and b2, one boundary point Kl 
and the boundary point K2 of another side are authorized as the outermost minimum point PI which is one side, 
respectively, and the outermost minimum point P2 of another side. 

[0125] And in said conditions, i.e., the conditions "a part of top face [ at least ] in near the center section of piezo- 
electricity / the electrostriction layer 26 should project in the oscillating section 22 and an opposite direction by 
electrical-potential-difference unloaded condition from the datum line L", when said shortest dimension length is 
set to m, it is more desirable that the amoimt t of protrusions fills m/1000 <=t<=m/10. 

[0126] The siirely big variation rate to an one direction can be made to be able to perform to the produced actuator 
section 14, and improvement in the yield at the time of using it for a display can be made to attain by fiilfiUing said 
conditions. 

[0127] Next, the 2nd example of operation in the actuator section 14 is explained. First, apart from the drive, 
polarization processing (initial polarization processing) is performed to each pixel (actuator section 14) about the 
indicating equipment concerning the gestalt of this operation shovra in drawing 1 . This initial polarization 
processing is performed by impressing the electric field (+5E) beyond the use range of the electric field used as an 
actuator (for example, setting to drawing 16 B +3 the range of E - -3E) to the bottom of moderate temperature for 7 
hours. Polarization processing of the piezo-electricity / the electrostriction layer 26 in each pixel is carried out in the 
same direction as the added electric field by this. 

[0128] About all pixels, in the phase which initial polarization processing ended, electrical-potential-difference 
impression of a between [ electrode 28a of a pair and 28b ] is stopped, and it considers as electrical-potential- 
difference unloaded condition. 

[0129] And in the drive to a display, an image is displayed by making three actuation (im-choosing [ ON selection, 
OFF selection, and ]) perform fimdamentally to a pixel. 

[0130] ON selection is performed in the predetermined selection period Ts by generating the electric field Ea 
(referring to drawing 16 B) of the negative direction between electrode 28a of a pair, and 28b by impressing an 
electrical potential difference Va to the electrodes 28a and 28b of the pair of a pixel, as shown in drawdng 25 A. 
OFF selection is performed in the predetermined selection period Ts by generating the electric field Ed (referring to 
drawdng 16 B) of the negative direction or the forward direction between electrode 28a of a pair, and 28b by 
impressing an electrical potential difference Vd to the electrodes 28a and 28b of the pair of a pixel, as shown in 
drawing 25 B. 

[0131] Un-choosing is performed in periods other than a selection period Ts (the non-selection period Ta) by 
generating the electric field Ef of the forward direction, or Eg (referring to drawing 16 B) between electrode 28a of 
a pair, and 28b by impressing an electrical potential difference Vf or Vg to the electrodes 28a and 28b of the pair of 
a pixel, as shown in drawing 25 A or drawing 25 B. In this non-selection period Ta, since the electric field of the 
forward direction occur like initial polarization processing, processing (it is described as repolarization processing 
for convenience) in which the piezo-electricity / electrostriction layer 26 of the pixel made into the condition of not 
choosing applied to polarization processing correspondingly is performed. 

[0132] If drive actuation of the display concerning the gestalt of this operation is explained concretely Although the 
pixel group of one line is chosen at a time like the 1st line and ... of 2nd line the n-th line for every 1 horizontal- 
scaiming period according to potential supply on the perpendicular selection line 40 by the perpendicular shift 
circuit which consisted of shift registers based on the input of the picture signal to an indicating equipment As 
opposed to the signal line 42 about the pixel 14 which should carry out ON selection among the selected lines, 
potential supply is performed over the predetermined selection period Ts from the level shift circuit which consisted 
of shift registers. Consequently, predetermined potential negative to electrode 28a of one of these in the pixel 14 by 
which ON selection was made is impressed by a perpendicular shift circuit and the level shift circuit, electropositive 
potential is impressed to electrode 28b of another side, and the electrical potential difference between electrode 28a 
of a pair and 28b is made the predetermined electrical potential difference Va (refer to drawing 25 A) of the 
negative direction. At this time, as shown in drawing 16 B and drawdng 19 A, between electrode 28a of a pair, and 
28b, the electric field Ea (the electric field at the time of for example, initial polarization processing of -3E:or im- 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 5/7/2004 



Page 15 of 24 

choosing are the electric field of hard flow) of the negative direction occvir, and the actuator section 14 in the pixel 
concerned is displaced to an one direction like about 2.6deltay.This condition shows ON selection condition, when 
it sees with a display. In the state of this ON selection, according to convex deformation of the actuator section 14, 
the displacement transfer section 32 will displace to the photoconductive corrugated plate 12 side, and this 
displacement transfer section 32 will contact the photoconductive corrugated plate 12. 

[0133] About the pixel which does not make ON selection among the pixel groups about the line chosen in the 
perpendicular shift circuit on the other hand, or the pixel 14 which made OFF selection It considers as the potential 
in which the potential of the signal line 42 about the pixel 14 concerned differs from the potential at the time of ON 
selection over the predetermined selection period Ts. Negative predetermined potential is impressed to one 
electrode 28a of the pixel 14 concerned, and negative or electropositive potential is impressed to electrode 28b of 
another side, and let the electrical potential difference between electrode 28a of a pair, and 28b be the 
predetermined electrical potential difference Vd (to refer to drawing 25 B) of the negative direction or the forward 
direction. At this time, the actuator section [ in / as shown in drawing 16 B, between electrode 28a of a pair and 
28b, the electric field Ed (for example, -0.6E - +0.6E) of the negative direction or the forward direction occur, and / 
the pixel concerned ] 14 is [ about ]. -1.0deltay-0.5deltay is displaced to an one direction. This condition shows an 
OFF selection condition, when it sees with a display. In the state of this OFF selection, it will be in the condition 
that the displacement transfer section 32 estranged fi-om the photoconductive corrugated plate 12 side, by said 
displacement actuation of the actuator section 14. 

[0134] In the subsequent condition of not choosing, repolarization processing will be carried out and the actuator 
section 14 about the pixel by which ON selection or OFF selection was made will displace about Ideltay to an one 
du-ection (direction which the electrodes 28a and 28b of the pair formed on piezo-electricity / electrostriction layer 
26 face fi-ee space). Although set to the voltage level Vg and Vf (refer to drawing 25 A and drawing 25 B) on which 
the electrical-potential-difference change based on other ON selections and OFF selections in a line has been 
superimposed in this condition do not choose, since existence of this superposition component (cross talk 
component) makes a certain amount of repolarization processing perform to the actuator section 14 in the condition 
do not choose, it is usefiil to the recovery of the amount of displacement and the recovery of the responsibility as a 
display to change of electric field. That is, said cross talk component will make recovery of responsibility serve a 
double purpose. 

[0135] In addition, as a voltage level for performing OFF selection as a voltage level for performing ON selection 
that what is necessary is just the voltage level of the negative direction rather than a voltage level Vb (voltage level 
which is equivalent to electric field Eb (for example, -2E) in drawing 16 B), what is necessary is just the voltage 
level of either of the range of voltage-level Vc-Ve (voltage level which is equivalent to the range of electric fields 
Ec (for example, -0.6E)-Ee (+0.6E) in drawing 16 B). Moreover, as a voltage level for performing repolarization 
processing, what is necessary is just the voltage level of the forward direction firpm a voltage level Ve (voltage level 
which is equivalent to electric field Ee (for example, +0.6E) in drawing 16 B). 

[0136] Next, actuation of the display concerning the gestalt of this operation is explained, referring to drawing 1 . 
First, llie light 10 of the photoconductive corrugated plate 12 is introduced firom an edge. In this case, total 
reflection is carried out inside by adjusting the magnitude of the refiractive index of the photoconductive corrugated 
plate 12, without all the light 10 penetrating in the fi-ont face and tooth back of the photoconductive corrugated plate 
12. In this condition, if the displacement transfer section 32 corresponding to said actuator section 14 contacts the 
tooth back of the photoconductive corrugated plate 12 in the distance below the wavelength of light, a certain 
actuator section 14 being used as an electrical-potential-difference impression condition or ON selection condition, 
the light 1 0 which was carrying out total reflection till then will be penetrated to the firont face of the displacement 
transfer section 32 in contact with the tooth back of the photoconductive corrugated plate 12. Although the light 10 
which arrived at the front face of the displacement transfer section 32 is reflected on the front face of the 
displacement transfer section 32 and a part is again reflected in the photoconductive corrugated plate 12 as the 
scattered light 70, the great portion of scattered light 70 will once penetrate the front face of the photoconductive 
corrugated plate 12, without being reflected by the photoconductive corrugated plate 12. 

[0137] That is, the existence of luminescence (leakage light) of the light in the front face of the photoconductive 
corrugated plate 12 is controllable by the existence of contact of the displacement transfer section 32 m the tooth 
back of the photoconductive corrugated plate 12. Especially in the display concerning the gestalt of this operation, 
one unit which makes the displacement actuation of the displacement transfer section 32 carry out in the contact / 
isolation direction to the photoconductive corrugated plate 12 is made into 1 pixel. Furthermore, since he is trying 
to arrange a majority of these pixels alternately about the shape of a matrix, and each line. By controlling the 
displacement actuation by each pixel according to the attribute of the picture signal inputted, the images (an 
alphabetic character, graphic form, etc.) according to a picture signal can be displayed on the front face of the 
photoconductive corrugated plate 12 like a cathode-ray tube or a liquid crystal display. 

[0138] Next, the case where the display concerning the gestalt of this operation is applied to a color display method 
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'is explained. First, the principle of coloring of the display concerning the gestah of this operation is prescribed by 
the mixed method of R (red), G (green), and B (blue) which are the three primary colors of a color as well as the 
present color display method. The period made to color is set to T here, and if the ratio of the Iviminescence time 
amount of RGB is 4: 1 :5 as are shown in drawing 26 A, and it becomes the white light and is shown in drawing 26 
B, if the ratio of the luminescence time amount of RGB is 1:1:1 when trichotomizing the maximxnn luminescence 
time amount of RGB is considered, it will become the neutral colors according to the ratio. Therefore, control of the 
time amount made to color is synchronized with the period T which makes the contact time of the photoconductive 
corrugated plate 12 and the displacement transfer section 32 color, may control luminescence time amount in three 
primary colors, can be synchronized with the period T which makes luminescence time amount in three primary 
colors color, and can also control the contact time of the photqconductive corrugated plate 12 and the displacement 
transfer section 32. 

[0139] Even if it is the case where it is made to apply to a color display method in the display concerning the gestalt 
of this operation from such a thing, there is an advantage of not making the number of pixels increase as compared 
with the case of monochrome screen. 

[0140] In addition, although it is made to perform repolarization processing to each pixel at a non-selection period 
with the gestalt of said the operation of this In addition, it sets at three periods, the period of the luminescence 
termination point in time of R to the luminescence initiation time of the following G, the period of the luminescence 
termination point in time of G to the luminescence initiation time of the following B, and the period of the 
luminescence termination point in time of B to the luminescence initiation time of the following R. For example, 
the same electric field as initial polarization processing are impressed, and it may be made to carry out 
repolarization processing. In this case, you may make it combine with the repolarization processing in said non- 
selection period. 

[0141] As the light source of the illumination light which carries out incidence to the photoconductive corrugated 
plate 12, fluorescence tubing, light emitting diode, a laser beam, etc. are used preferably, for example. Moreover, 
you may use it combining a halogen lamp, a xenon lamp, and a color filter. A switch of RGB is realizable by using 
ON/OFF of a mechanical shutter or a switch. 

[0142] The display concerning the gestalt of this operation is single, can be used, and also as shown in drawing 27 , 
it can use the display concerning the gestalt of this operation as one display device 74 of a large screen display 72. 
The example of this drawing 27 shows the example which made the tooth back of the light guide plate 76 which has 
the screen product of a big screen arrange a display device 74 in seven pieces and 18 longitudinal directions to a 
lengthwise direction. In this case, when the light transmittance in light fields, such as a glass plate and an acrylic 
board, is size, a laniform thing is used and a light guide plate 76 is coimected by v^ebonding, soldering and an end- 
face cormector, a rear-face connector, etc. between each display device 74, mutual signal supply can be performed. 
[0143] Moreover, in the large screen display 72 shown in drawing 27 , the display shown in drawing 7 as a display 
applied to each display device 74 is used, and what made the list of the pixel 32 pieces to 32 pieces and a 
perpendicular direction horizontally is used. Since the display shown in drawing 7 makes the list of the pixel about 
each line alternate, the horizontal array pitch of a pixel can be made very small, and horizontal and when the 
number of arrays of a vertical pixel is made the same, an overall flat-surface configuration turns into a longwise 
configuration. 

[0144] Although the example which has arranged the display device 74 which contains the photoconductive 
corrugated plate 12 in the plate surface of the large-sized light guide plate 76 in the shape of a matrix was shown, 
the large-sized light guide plate 76 is omitted, and it is what has arranged the display device 74 containing the 
photoconductive corrugated plate 12 in the shape of a matrix, and you may make it constitute a large screen display 
72 in the large screen display 72 shown in drawing 27 . In this case, the photoconductive corrugated plate 12 of a 
large number allotted in the shape of a matrix will make said large-sized light guide plate 76 serve a double 
purpose. The display device 74 which does not contain the photoconductive corrugated plate 12 in the plate surface 
of the large-sized light guide plate 76 besides said configuration is arranged in the shape of a matrix, and you may 
make it constitute said large screen display 72. 

[0145] Said light guide plate 76 and photoconductive corrugated plate 12 have that desirable to which the refractive 
index was similar, and when sticking a light guide plate 76 and the photoconductive corrugated plate 12, they may 
use transparent adhesives. These adhesives are desirable when also setting a refractive index as a light guide plate 
76, the photoconductive corrugated plate 12, and a near thing preferably [ it is uniform in a light field and / having 
high permeability ] like the photoconductive corrugated plate 12 or a light guide plate 76 secures the brightness of a 
screen. 

[0146] Next, selection of the ingredient of each configuration member of the above-mentioned actuator section 14, 
especially each configuration member etc. is explained. 

[0147] First, as for the oscillating section 22, it is desirable that it is a high thermal-resistance ingredient. When 
making the reason into the structure of making the direct oscillating section 22 supporting by the fixed part 24, 
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without using the ingredient which is inferior to the thermal resistance of organic adhesives etc. in the actuator 
section 14, in order to make it the oscillating section 22 not deteriorate at least at the time of formation of piezo- 
electricity / electrostriction layer 26, as for the oscillating section 22, it is desirable that it is a high thermal- 
resistance ingredient. 

[0148] Moreover, in order to perform electric separation with the signal line 42 which leads to electrode 28b of the 
perpendicular selection line 40 by which while leads to electrode 28a, and another side in the electrode 28 of the 
pair formed on a base 18, as for the oscillating section 22, it is desirable that it is an electrical insulation material. 
[0149] Therefore, its ceramics is the optimal although the oscillating sections 22 may be ingredients, such as a hoe 
low which covered the metal of high thermal resistance, or its surface of metal with ceramic ingredients, such as 
glass. 

[0150] As ceramics which constitutes the oscillating section 22, the zirconium dioxide stabilized, for example, an 
aluminum oxide, magnesium oxide, titanium oxide, a spinel, a muUite, alumimium nitride, silicon nitride, glass, 
such mixture, etc. can be used. The stable zirconium dioxide is especially desirable because of chemical reactivity 
with that a mechanical strength is high, that toughness is high, the piezo-electricity / electrostriction layer 26, and 
the electrode 28 of a pair being small etc., even if the thickness of the oscillating section 22 is thin. With the stable 
zirconium dioxide, a stabilization zirconium dioxide and a partial stabilization zirconium dioxide are included. In 
the stable zirconium dioxide, in order to take the crystal structures, such as a cubic, phase transition is not caused. 
[0151] On the other hand, aroimd 1000 degrees C, phase transition of the zirconiimi dioxide may be carried out by 
the monoclinic system and ******^ and a crack may generate it at the time of this phase transition, the stable 
zirconium dioxide — stabilizing agents, such as an oxide of a calcium oxide, magnesium oxide, an oxidization 
yttrium, scandium oxide, an oxidization ytterbium, ceriimi oxide, or a rare earth metal, - 1-30-mol % -- it contains. 
In order to raise the mechanical strength of the oscillating section 22, it is desirable that a stabilizing agent contains 
yttrium oxide, this time ~ yttrium oxide — desirable - 1.5-6-mol % ~ containing -- further -- desirable -- 2-4-mol % 
- it is containing and it is desirable that the further 0. 1 -5-mol % of aluminum oxide contains. 

[0152] Moreover, although crystal phases may be the mixed phase of a cubic + monoclinic system, the mixed phase 
of a tetragonal + monoclinic system, a mixed phase of a cubic + tetragonal + monoclinic system, etc., what the main 
crystal phase made the mixed phase of a****** or tetragonal + cubic is the most desirable [ crystal phases ] from a 
viewpoint of reinforcement, toughness, and endurance especially. 

[0153] In order to raise the mechanical strength of the oscillating section 22 although much crystal grain constitutes 
the oscillating section 22 when the oscillating section 22 consists of ceramics, as for the mean particle diameter of 
crystal grain, it is desirable that it is 0.05-2 micrometers, and it is still more desirable that it is 0.1-1 micrometer. 
[0154] Although consisting of ceramics is desirable as for a fixed part 24, the same ceramics as the ingredient of the 
oscillating section 22 is sufficient as it, and they may differ. As ceramics which constitutes a fixed part 24, the 
stable zirconium dioxide, an alumimmi oxide, magnesium oxide, titanium oxide, a spinel, a mullite, alumimium 
nitride, silicon nitride, glass, such mixture, etc. can be used like the ingredient of the oscillating section 22. 
[0155] The ingredient with which especially the base 18 used with the indicating equipment concerning the gestalt 
of this operation uses a zirconium dioxide as a principal component, the ingredient which uses an aluminum oxide 
as a principal component, or the ingredient which uses such mixture as a principal component is adopted suitably. 
Also in it, what used the zirconium dioxide as the principal component is still more desirable. In addition, although 
clay etc. may be added as sintering acid, it is necessary to adjust an assistant component so that what it is [ boron 
oxide / oxidation silicon ] easy to vitrify may not be contained superfluously. The ingredient which is [ these-] easy 
to vitrify is because it becomes the cause by which promote the reaction of a base 18, and the piezo-electricity / 
electrostriction layer 26, and it becomes difficult to maintain the presentation of predetermined piezo-electricity / 
electrostriction layer 26, consequently a component property is reduced although it is advantageous when joining a 
base 18, and the piezo-electricity / electrostriction layer 26. 

[0156] That is, as for the oxidation silicon in a base 18 etc., it is desirable to restrict still more preferably, 3% or 
less, by the weight ratio, so that it may become 1% or less. Here, a principal component means the component 
which exists at 50% or more of a rate by the weight ratio. 

[0157] Although piezoelectric ceramics can be used suitably, even if you may be the electrostriction ceramics or the 
ferroelectric ceramics and it is the ingredient which still needs polarization processing as a component of piezo- 
electricity / electrostriction layer 26, you may be an ingredient without the need. Furthermore, you may be the piezo 
electric crystal which consists of a macromolecule which is not limited to the ceramics but is represented by PVDF 
(polyvinylidene fluoride) again, or the complex of these macromolecules and the ceramics. 
[0158] As ceramics used for piezo-electricity / electrostriction layer 26, ceramics containing which [ these ] 
combination, such as lead zirconate, magnesium niobic acid lead, nickel niobic acid lead, zinc niobic acid lead, 
manganese niobic acid lead, magnesium tantalic acid lead, nickel tantalic acid lead, antimony stannic-acid lead, 
lead titanate, barium titanate, a magnesium lead wolframate, and cobalt niobic acid lead, is mentioned, for example. 
It cannot be overemphasized that these compounds may be the principal components which occupy 50 % of the 
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\veight or more. Moreover, the operating frequency of the ceramics which contains lead zirconate among the above- 
mentioned ceramics is the highest as a component of the piezo-electricity / electrostriction layer 26 of the gestalt of 
this operation. 

[0159] Moreover, when it constitutes piezo-electricity / electrostriction layer 26 from ceramics, the ceramics which 
added suitably oxides, such as a lanthanum, calcium, strontium, molybdenum, a tungsten, barium, niobium, zinc, 
nickel, and manganese, which [ these ] combination, or other compounds may be further used for the above- 
mentioned ceramics. 

[0160] For example, it is desirable to use the ceramics which uses as a principal component the component which 
consists of magnesium niobic acid lead, lead zirconate, and lead titanate, and contains a lanthanum and strontium 
further. 

[0161] Piezo-electricity / electrostriction layer 26 may be precise, or may be porosity, and, in the case of porosity, it 
is [ the porosity ] desirable that it is 40% or less. 

[0162] And as for the thickness of the oscillating section 22 in the above-mentioned base 18, and the thickness of 
tiie piezo-electricity / electrostriction layer 26 formed on this oscillating section 22, it is desirable that it is the 
thickness of this dimension. Because, in order to work to the burning shrinkage of piezo-electricity / electrostriction 
layer 26 so that the oscillating section 22 may bar the contraction if the thickness of the oscillating section 22 
becomes thicker than the thickness of piezo-electricity / electrostriction layer 26 extremely (when single or more 
figures differ), the stress in piezo-electricity / electrostriction layer 26, and base 18 interface becomes large, and it 
becomes easy to peel. If the dimension of thickness is comparable, since a base 18 (oscillating section 22) becomes 
easy to follow the burning shrinkage of piezo-electricity / electrostriction layer 26 on the contrary, it is suitable for 
unification. As for the thickness of the oscillating section 22, it is desirable that it is 1-100 micrometers, its 3-50 
micrometers are still more desirable, and, specifically, its 5-20 micrometers are further in addition desirable. On the 
other hand, piezo-electricity / electrostriction layer 26 has desirable 5-100 micrometers as the thickness, its 5-50 
micrometers are still more desirable, and its 5-30 micrometers are further in addition desirable. 
[0163] Although the electrode 28 of the pair formed on above-mentioned piezo-electricity / electrostriction layer 26 
is made into proper thickness according to an application, it is desirable that it is the thickness of 0.01-50 
micrometers, and its 0.1-5 micrometers are still more desirable. Moreover, the electrode 28 of the above-mentioned 
pair is a solid-state at a room temperature, and it is desirable to consist of conductive metals. For example, the metal 
simple substance or alloy containing alimiinum, titaniimi, chromium, iron, cobalt, nickel, copper, zinc, niobium, 
molybdenum, a ruthenium, a rhodium, silver, tin, a tantalum, a tungsten, iridium, platinum, gold, lead, etc. is 
mentioned. It cannot be overemphasized that these elements may be contained in the combination of arbitration. 
[0164] As for displacement transfer member 32b of the displacement transfer section 32, what has the degree of 
hardness of extent which can transmit the variation rate of the actuator section 14 to the direct photoconductive 
corrugated plate 12 is desirable. Therefore, although mbber, organic resin, an organic adhesive film, glass, etc. are 
mentioned as a desirable thing as the quality of the material of the above-mentioned displacement transfer member 
32b, you may be the quality of the material of the electrode layer itself, a piezo electric crystal, or the ceramics 
mentioned above, most — desirable — an epoxy system, acrylic, a silicone system, and poly ~ philharmonic me ~ a 
system ~ etc. — organic resin or an organic adhesive film is good. Furthermore, it is also effective to mix a filler 
with these and to control hardening contraction. 

[0165] The ingredient which made organic resin, such as an epoxy system besides the ingredient of said 
displacement transfer member 32b, acrylic, and a silicone system, high-distribute the ceramic powder which has a 
high refractive index, for example, zirconia powder, titania powder, lead oxide powder, those mixed powder, etc. as 
the quality of the material of plate member 32a is desirable in respect of luminous efficiency and surface 
smoothness maintenance. In this case, resin weight: Ceramic powder weight =1 : (0.1-10) is good. Furthermore, 
when glass powder with a mean particle diameter of 0.5-10 micrometers is added at a rate of 1 : (0.1-1.0) to ceramic 
powder to said presentation, since contact nature with the field of the photoconductive corrugated plate 12 and a 
mold-release characteristic are improved, it is desirable. 

[0166] In addition, said plate member 32a [ 0.5 micrometers or less ] 1 micrometer or less is specifically [ it is 
desirable that the display flatness of the part (field) in contact with the photoconductive corrugated plate 12 and 
smoothness make it sufficiently small as compared with the amount of displacement of the actuator section 14, 
and ] 0.1 micrometers or less especially preferably still more preferably, however, a variation rate — the display 
flatness of the part (field) in contact with the photoconductive corrugated plate 12 of the transfer section 32 — a 
variation rate ~ if the contact part concerned deforms in the condition of it having been important and having 
contacted in order that the transfer section 32 may reduce the clearance in the condition of having contacted the 
photoconductive corrugated plate 12, it will not necessarily be limited to the above-mentioned display flatness. 
[0167] The connection with the actuator section body 30 of said displacement transfer section 32 In using the 
ingredient mentioned above as the displacement transfer section 32 The solution of the ingredient which carried out 
the laminating of the displacement transfer section 32 of the ingredient mentioned above using adhesives, or was 
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mentioned above. What is necessary is just to carry out by forming by the approach of coating a paste thru/or a 
slurry on the upper part of the actuator section body 30, the photoconductive corrugated plate 12, or a light guide 
plate 76 (referring to drawing 27 ). 

[0168] What is necessary is just to consider as the ingredient which serves as the ingredient of displacement transfer 
member 32b as adhesives preferably, when connecting said displacement transfer section 32 to the actuator section 
body 30. If an organic adhesive film is used especially, since it can use as adhesives by applying heat, it is 
desirable. 

[0169] The photoconductive corrugated plate 12 has an optical refractive index which carries out total reflection, 
without the light 10 introduced into the interior penetrating to the exterior of the photoconductive corrugated plate 
12 in a firont face and a tooth back, and needs for the permeability in a light wavelength field to be high imiformly. 
Although especially the quality of the material will not be restricted if such a property is provided, specifically, 
translucency plastics, such as glass, a quartz, and an acrylic, translucent ceramics, etc, are mentioned as what has 
the general thing which prepared the coating layer in two or more layer structure of an ingredient which has a 
different refractive index, or a firont face. 

[0170] Next, the manufacture approach of the display concerning the gestalt of this operation is explained. The base 
1 8 containing the oscillating section 22 and a fixed part 24 can be unified by carrying out the laminating of the 
shaping layer which is a green sheet or a green tape, and subsequently calcinating it by thermocompression bonding 
etc. For example, what is necessary is just to prepare beforehand the window part of the predetermined 
configuration which serves as dead air space 20 at the 2nd layer in front of the laminating in the base 1 8 of drawing 
i , although the laminating of a two-layer green sheet or a two-layer green tape is carried out. Moreover, a shaping 
layer may be produced with the pressing and the slip casting using a die, injection molding, etc., and the window 
part used as dead air space 20 etc. may be prepared by machining of punching by cutting, the grinding process, laser 
beam machining, and press working of sheet metal etc. In drawing 1 , although it has two-layer structure, the 
rigidity of a base 18 may be raised as a three-tiered structure and 4 layer structure, or the laminating of the layer 
used as a backwiring plate may be carried out to coincidence, and it may be formed in it. 

[0171] Next, the actuator section body 30 is formed on the oscillating section 22 of the above-mentioned base 18. In 
this case, piezo-electricity / electrostriction layer 26 is fabricated by the press-forming method using metal mold, or 
the tape-forming method using a slurry raw material, a laminating is carried out by thermocompression bonding on 
the oscillating section 22 in the base 18 before calcinating the piezo-electricity / electrostriction layer 26 before this 
baking, it calcinates to coincidence, and there are the approach of forming piezo-electricity / electrostriction layer 
26 on the oscillating section 22 of a base 18 and the film forming method shovm below. 
[0172] Although the film forming method is the approach of carrying out the laminating of piezo-electricity / 
electrostriction layer 26, and the electrode 28 of a pair in this sequence on the oscillating section 22, film methods, 
such as the applying methods, such as a thick-film method like screen-stencil and dipping, an ion beam, sputtering, 
vacuum deposition, ion plating, chemical vapor deposition (CVD), and plating, etc. are used suitably, for example. 
The describing [ above ] thick-film method and a film method are used also for formation of the waring 40 and 42 
which leads to the electrode 28 of a pair, or a terminal pad. 

[0173] The following processes are adopted using the display concerning the gestalt of this operation as the 
example. First, piezo-electricity / electrostriction layer 26 is formed with screen printing on the oscillating section 
22 of a base 18. Then, it calcinates and piezo-electricity / electrostriction layer 26 is joined on the oscillating section 
22 of a base 18. In this case, in order to raise the jimction nature of a base 18, and the piezo-electricity / 
electrostriction layer 26 and to make advantageous the unification with these bases 18, and the piezo-electricity / 
electrostriction layer 26, it is desirable to carry out baking to piezo-electricity / electrostriction layer 26 within a 
well-closed container under the ambient atmosphere of piezo-electricity / electrostriction layer ingredient. 
Furthermore, as for ambient atmosphere concentration, it is desirable preferably to make it high. 
[0174] Ambient atmosphere baking is performed by the foUowang approach etc. 

[0175] (1) Place piezo-electricity / electrostriction layer ingredient, and the powder of this component system into a 
well-closed container together as an evaporation source. 

[0176] (2) Make a lead component superfluous beforehand as a presentation of piezo-electricity / electrostriction 
layer ingredient. 

[0177] (3) Use the plate of piezo-electricity / electrostriction layer ingredient as a setter. 

[0178] Moreover, 900-1400 degrees C is desirable still more desirable, and 1 100-1400 degrees C of burning 

temperature are desirable. 

[0179] After junction in the above-mentioned base 18, and the piezo-electricity / electrostriction layer 26 is 
completed, the wiring layer pattern containing the electrode 28 of a pair is formed. This formation is performed by 
carrying out the laminating of the conductive paste, such as for example, the end of conducting powder, and an 
organic metal or resinate, by screen-stencil. As the pattern of this vdring layer is shown in drawing 2 , it is the 
pattem of the perpendicular selection line 40, the pattern of a signal line 42, and an electrode pattern, and an 
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electrode pattern is in not a multi-branch configuration as shown in the shape of spiral shape as shown in drawing 
3 , or drawing 4 but the condition only made into the circle configuration in this phase (screen-stencil phase). 
[0180] Then, by evaporating the necessary part of the electrode pattem of a circle configuration, for example by 
excimer laser, patterning is carried out to a multi-branch configuration as shown in the shape of spiral shape as 
shown in drawing 3 , or drawing 4 , and it considers as the electrodes 28a and 28b of a pair. 

[0181] After patterning by the above-mentioned excimer laser is completed, formation of the actuator section body 
30 to a base 18 top is completed by heat-treating. In addition, with a film method, when forming the electrodes 28a 
and 28b of a pair, the above-mentioned heat treatment is not necessarily needed. 

[0182] Although connection of the displacement transfer section 32 is made after formation of the actuator section 
body 30 to the above-mentioned base 18 top is completed In using the ingredient mentioned above as the , 
displacement transfer section 32 the actuator section body 30 and a variation rate ~ the variation rate of the 
ingredient which mentioned above the connection with the transfer section 32 using adhesives ~ what is necessary 
is just to carry out by forming in the upper part of the actuator section body 30 by the approach of coating the 
solution thru/or slurry of an ingredient which carried out the laminating of the transfer section 32, or was mentioned 
above 

[01 83] Then, it is not necessarily required to cut the displacement transfer section 32 so that it may become the 
same as that of the flat-surface configuration of the actuator section body 30 in general, however, a variation rate ~ 
plate member 32a in the transfer section 32, or a variation rate ~ in order to make efficient the variation rate of the 
actuator section body 30 depending on the quality of the material of transfer member 32b — a variation rate — it is 
desirable to cut the layer of the transfer section 32 or to prepare a notch. 

[0184] the variation rate after assembly ~ the predetermined distance of the transfer section 32 and the 
photoconductive corrugated plate 12 -- the variation rate of the actuator section body 30 — although it caimot be 
overemphasized that it is necessary to make it small as compared with an amount, it is desirable to prepare the 
clearance formation member of predetermined magnitude in the part in which the actuator section body 30 does not 
exist, and to fix closely a fixed part 24 and the photoconductive corrugated plate 12 to it. 

[0185] Thus, in the display concerning the gestalt of this operation, as mentioned above, even if it is the case where 
it is made to apply to a color display method, there is an advantage of not making the number of pixels increase as 
compared v^th the case of monochrome screen. 

[0186] moreover, the indicating equipment concerning the gestalt of this operation as a configuration of the actuator 
section body 30 to which the variation rate of the displacement transfer section 32 is carried out alternatively Since 
the electrode 28 of a pair is formed in one principal plane of the piezo-electricity / electrostriction layer 26 formed 
on the oscillating section 22 and he is trying to form the electrode 28 of a pair in the 1 principal-plane side of piezo- 
electricity / electrostriction layer 26 furtiier. The component (as compared v^th piezo-electricity / electrostriction 
layer 26, a dielectric constant is very small) of air or the displacement transfer section 32 will intervene between 
electrode 28a of a pair, and 28b. Therefore, the electrostatic capacity of the actuator section body 30 becomes small 
as compared with the thing of piezo-electricity / electrostriction layer 26 which formed the electrode up and dovra, 
and CR time constant on signal transduction also becomes small in connection with it. That is, it is hard coming to 
generate a provincial accent in the signal wave form of a voltage signal according to the attribute of a picture signal. 

[0187] This is enabled to impress specified voltage to the electrode 28 of the pair in each pixel altematively, 
elongation required for each piezo-electricity / electrostriction layer 26 can be given, and it is also controlled in the 
parts (for example, a screen periphery, a center section, etc.) corresponding to the actuator section 14 allotted to the 
location distant from the part to which a voltage signal is supplied especially that display brightness becomes weak. 
[0188] Namely, it sets to the display concerning the gestalt of this operation. It adds to the advantage of not making 
the number of pixels increase as compared with the case of monochrome screen, even if it is the case where it is 
made to apply to a color display method. When it has the advantage that the electrostatic capacity in the actuator 
section 14 can be reduced and white is displayed all over the display screen, uniform display brightness can be 
obtained and improvement in image quality can be aimed at. 

[0189] In the display especially applied to the gestalt of this operation Since it is considering as the pattem with 
which while being connected with the perpendicular selection line 40 among the electrodes 28a and 28b of a pair 
connected electrode 28a to series about one line as shown in drawing 3 and drawing 4 , It can become easy to take 
the large width of face of the periphery part in one [ this ] electrode 28a (a broken line shows), it can make small 
wiring resistance of the perpendicular selection line 40 in this case, and can make still smaller CR time constant on 
signal transduction. 

[0190] And it sets to the display concerning the gestalt of this operation. Since the displacement directions of the 
actuator section body 30 are the drawing 1 top and upward (the direction of the photoconductive corrugated plate 12 
side), The displacement transfer section 32 can be forced on the photoconductive corrugated plate 12 with the force 
of the variation rate of the actuator section body 30. And since it is easy to adjust the clearance (gap) between the 
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photoconductive corrugated plate 12 and the actuator section 14, it becomes advantageous to ensuring contact to the 
displacement transfer section 32 and the photoconductive corrugated plate 12. 

[0191] Moreover, when [ for example, ] a part of piezo-electricity / electrostriction layer 26 disappear with some 
electrodes 28 on it by dielectric breakdown etc. in a manufacture process. While being able to lose futility, such as 
whole surface remaking, in the middle of a production process only by repairing the electrode 28 which disappeared 
since it fixlly functions as the actuator section 14 even if it does not repair piezo-electricity / electrostriction layer 
26, improvement in the yield of a display can be made to attain. 

[0192] Moreover, in the display concerning the gestalt of this operation, since the oscillating section 22 and a fixed 
part 24 are formed in one with a base 18 (ceramics), dead air space 20 is formed in the part corresponding to the 
oscillating section 22 and he is trying for the oscillating section 22 to serve as thin meat, it becomes possible to 
produce a fixed part 24 and the oscillating section 22 easily to a base 18, and becomes advantageous, when 
attaining cheap-ization of the manufacturing cost of a display. 

[0193] Moreover, since it becomes the form where the heavy-gage fixed part 24 and the oscillating section 22 of 
thin meat are formed by establishing dead air space 20 in the base 18 which consists of ceramics, the oscillating 
section 22 can react on the elongation of piezo-electricity / electrostriction layer 26 sensitively, and can be made 
into the high oscillating section 22 of flattery nature to change of a voltage signal. Moreover, since the rigidity of 
the boundary part of the oscillating section 22 and a fixed part 24 is fully secured as compared with the actuator 
section of both **** structure or a cantilever structure, it is hard coming to generate the destruction by the fatigue 
of the above-mentioned boimdary part accompanying vibration of the oscillating section 22. Furthermore, since the 
rigidity of a base 18 is high, the lamination of the photoconductive corrugated plate 12 and a mechanical component 
16 also becomes easy. 

[0194] Moreover, it sets to the display concerning the gestalt of this operation, the configuration (the display 
concerning the display concerning the gestalt of this operation, and the 1st modification — a circle configuration ~) 
where the angle was able to take each flat-surface configurations of both of dead air space 20, and the piezo- 
electricity / electrostriction layer 26 Since it considered as elliptical in the display applied to an ellipse configuration 
and the 4th modification in the display concerning the 2nd and 3rd modifications and magnitude of the flat-surface 
configuration of dead air space 20 was made more nearly further than that of piezo-electricity / electrostriction layer 
26 into size The boundary part of the oscillating section 22 and a fixed part 24 serves as the flat-surface 
configuration of dead air space 20, and the configuration where the angle was able to be taken similarly, and it is 
lost that the stress generated by vibration of the oscillating section 22 concentrates locally. And all the peripheries 
of the oscillating section 22 are supported by the fixed part 24, and can make high rigidity in the periphery part of 
the oscillating section 22. Consequently, the fatigue limit in the above-mentioned boundary part can be raised 
sharply, and reinforcement of the actuator section 14, as a result reinforcement of a display can be realized. 
[0195] Moreover, it sets to the display concerning the gestalt of this above-mentioned implementation. The 
electrodes 28a and 28b of a pair mutually the flat-surface configuration on the piezo-electricity / electrostriction 
layer 26 in the electrodes 28a and 28b of a pair in parallel And since it is considering as the configuration wired by 
the curled form estranged mutually. If a predetermined electrical potential difference is impressed to the electrodes 
28a and 28b of a pair, in one principal plane of piezo-electricity / electrostriction layer 26, electric field will arise at 
a radial (isotropic), therefore elongation will produce piezo-electricity / electrostriction layer 26 in a radial 
(isotropic) in one principal plane. At this time, in the deep parts of piezo-electricity / electrostriction layer 26, 
thereby, elongation smaller than the elongation of a surface part arises in a radial (isotropic), or shrinkage arises in a 
radial (isotropic), and piezo-electricity / electrostriction layer 26 will be displaced so that that core may serve as a 
convex efficiently, and moreover, its dispersion on displacement between each pixel also decreases. 
[0196] Moreover, like the display applied to the gestalt of the above-mentioned implementation when the flat- 
surface configuration on the piezo-electricity / electrostriction layer 26 in the electrodes 28a and 28b of a pair is 
made into a multi-branch configuration, when a predetermined electrical potential difference is impressed to the 
electrodes 28a and 28b of a pair, in one principal plane, elongation produces piezo-electricity / electrostriction layer 
26 in a radial (isotropic). At this time, in the deep parts of piezo-electricity / electrostriction layer 26, it displaces so 
that that core may serve as a convex from elongation smaller than the elongation of a surface part arising in a radial 
(isotropic), or shrinkage arising in a radial (isotropic) efficiently, and dispersion on displacement between each 
pixel also decreases. [ when said multi-branch configuration is adopted especially ] Since it wall be divided into 
management 52 and 54 and branches 56 and 58, Even if a part of piezo-electricity / electrostriction layer 26 56, for 
example, a branch, or the part corresponding to 58 disappears with this branch 56 or 58 by dielectric breakdown 
etc., as long as the effect which it has on others is very small and management 52 and 54 remains, it v^U fully 
function as the actuator section 14. Of course, only by repairing the branch 56 of said electrode which disappeared, 
or 58, it can retum to the function before disappearance and simplification of maintenance to a display can be 
realized. 

[0197] Moreover, it sets for the 1st example of operation in the display concerning the gestalt of this operation. 
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* Each actuator section 14 by switching alternatively the condition (alternation electrical-potential-difference 
impression condition) of impressing an electrical potential difference in alternation to the electrodes 28a and 28b of 
a pair, and electrical-potential-difference unloaded condition Since the predetermined part of the photoconductive 
corrugated plate 12 can be made to emit light (namely, an alternation electrical-potential-difference impression 
condition electrical-potential-difference unloaded condition ON selection, OFF selection), the controllability at the 
time of changing image information into the driving signal (voltage signal) to the actuator section becomes high, 
and tends to optimize display drive actuation. Consequently, control of low-power-izing, the improvement in 
display brightness, a flicker, etc., etc. becomes advantageous also when raising image quality. 
[0198] In the 2nd example of operation in the display concerning the gestalt of this operation As the actuator 
section body 30 is constituted from electrodes 28a and 28b of the pair formed in one principal plane of piezo- 
electricity / electrostriction layer 26, and this the piezo-electricity / electrostriction layer 26 and it is further shown 
in drawing 16 B Since it was made to become unsymmetrical focusing on a criteria electric-field point, the 
displacement property of the actuator section 14 by the impression electric field of 4 times or more of the 
predetermined electric field between electrode 28a of said pair, and 28b Although the direction of polarization is 
reversed and it becomes the same as the direction of said electric field in near the front face of piezo-electricity / 
electrostriction layer 26 since the field strength is large when electric field are applied to hard flow after carrying 
out polarization processing to piezo-electricity / electrostriction layer 26 Since the field strength of the deep parts of 
piezo-electricity / electrostriction layer 26 is small, the direction of polarization will be reversed. That is, in said 
piezo-electricity / electrostriction layer 26, two kinds of polarization will exist and it will function as the actuator 
section 14 of a false bimorph mold. 

[0199] Consequently, near the front face of piezo-electricity / electrostriction layer 26 and the direction of distortion 
in a deep part become reverse mutually, convex displacement is carried out as a whole in an one direction, and the 
amount of displacement will become very large according to said false bimorph-operation. 
[0200] Especially in the display concerning the gestalt of this operation, a difference arises from the crookedness 
displacement property serving as an xmsymmetrical form in the forward direction and the negative direction of 
electric field focusing on a criteria electric-field point (point of electric field E== 0) in each amovmt of crookedness 
displacement in two peak value of the electric field which change periodically, for example. Thereby, the amount of 
relative displacements in electrical-potential-difference unloaded condition and an electrical-potential-difference 
impression condition and the amount of relative displacements in the condition of having applied the electric field 
of hard flow mutually become large. Therefore, when it considers as the actuator section 14 arranged per pixel of an 
indicating equipment, the control to these actuator section 14 becomes easy, and it becomes very advantageous 
when aiming at improvement in the image quality in an indicating equipment. 

[0201] Moreover, when thickness of x (1 micrometer<=x <=200micrometer), and said the piezo-electricity / 
electrostriction layer 26 is set to y (1 micrometer<=y <=100micrometer) for the distance between electrode 28a of a 
pair, and 28b, he has the relation of y=ax and is trying to constitute as 1 / 10<=a<=100 in the display concerning the 
gestalt of this operation. 

[0202] In this case, as a displacement property of the actuator section 14 by the impression electric field between 
electrode 28a of said pair, and 28b, as shown in drawing 16 B, the property which becomes unsymmetrical focusing 
on a criteria electric-field point (point of electric field E= 0) can be acquired. 

[0203] Moreover, in the display concerning the gestalt of this operation, since said oscillating section 22 and fixed 
part 24 are formed in one with the ceramics, dead air space 20 is formed in the part corresponding to the oscillating 
section 22 and it was made for this oscillating section 22 to serve as thin meat, it becomes possible to produce a 
fixed part 24 and the oscillating section 22 easily, and becomes advantageous, when attaining cheap-ization of the 
manufacturing cost of a display. 

[0204] Moreover, it sets to the display concerning the gestalt of this operation. Since it has the relation of y=bz and 
was referred to as 1 / 5<==b<=10 when thickness of y (1 micrometer<=y <=100micrometer) and the oscillating 
section 22 was set to z (1 micrometer<=z <=50micrometer) for the thickness of piezo-electricity / electrostriction 
layer 26 crookedness of the actuator section 14 by the impression electric field between electrode 28a of a pair, and 
28b ~ a variation rate — a property can be made imsymmetrical a core [ a criteria electric-field point ], as shown in 
drawing 12 B. 

[0205] Especially in the display conceming the gestalt of this operation, although the flat-surface configuration of 
the electrodes 28a and 28b of a pair was made into the shape of spiral shape, or a multi-branch configuration, as 
shown in drawing 28 , you may be a comb mold configuration. In this case, it is desirable to form the comb mold 
electrode of a pair so that the configuration of the oscillating section 22 may be made into 0.25 or less and 4.0 or 
more with an aspect ratio (aspect ratio) and the array direction of many sinking comb parts may meet the 
longitudinal direction of the oscillating section 22. If this condition is satisfied, even if the electrodes 28a and 28b 
of a pair are comb mold configurations, the same effectiveness as the shape of said spiral shape or a multi-branch 
configuration can be acquired. 
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[0206] "However, the configuration of the oscillating section 22 is the most desirable when it enlarges the amount of 
relative displacements by the aspect ratio 0.25-4.0, and that are 0.5-2.0 preferably and the flat-surface configuration 
of the electrodes 28a and 28b of a pair considers as the shape of spiral shape and a multi-branch configuration. 
[0207] Moreover, although the base 18 was constituted from a layered product of substrate layer 18 A, spacer layer 
18B, and sheet metal layer 18C as shown in drawing 1 , you may make it omit substrate layer 18A of the lowest 
layer in the display concerning the gestalt of said operation, as shown in drawing 29 . 

[0208] In the display concerning the display concerning the gestalt of this above-mentioned implementation, and its 
modification, although that in which botii sides had high display flatness and smoothness as the photoconductive 
corrugated plate 12 was used, a tooth-back side is able to use the so-called obscured glass by which surface 
roughening was carried out. In this case, surface roughening in alignment with a split-face configuration [ in / for 
one principal plane (field which counters the tooth back of an obscured glass) of the displacement transfer section 
32 / the tooth back of an obscured glass ] is performed, or viscosity constitutes the displacement transfer section 32 
top Norikazu principal plane part from a comparatively low elastomer. 

[0209] ^Thereby, first, it is reflected by the split face of an obscured glass and the light which carried out incidence 
from the transverse plane penetrates in the direction of a front face of an obscured glass as the scattered light. If the 
displacement transfer section 32 corresponding to the above-mentioned actuator section 14 contacts the tooth back 
of an obscured glass in this condition, a certain actuator section 14 being used as an electrical-potential-difference 
impression condition or ON selection condition Since the split face of the contact part concemed serves as a form 
negated by the split face or elastic deformation of the displacement transfer section 32, the light which was being 
reflected in the above-mentioned split-face part of an obscured glass till then will penetrate the displacement 
transfer section 32 in contact with the tooth back of an obscured glass. 

[0210] that is, the variation rate which is in the tooth back of an obscured glass also when an obscvired glass is used 
as a photoconductive corrugated plate 12 — the existence of luminescence of the light in the front face of an 
obscured glass can be controlled by existence of contact of the transfer section 32, and the same effectiveness as the 
display concerning the gestalt of this operation mentioned above or the display concerning the modification can be 
acquired by it. Since the lighting means into which light is made to introduce positively to an obscured glass 
becomes unnecessary especially when the above-mentioned obscured glass is used, a configuration is simplified 
more. 

[021 1] In addition, although the display concerning this invention has been concretely explained to the display list 
concerning the gestalt of this operation based on the display concerning the 1st - the 4th modification, this invention 
can add modification which becomes various, correction, amelioration, etc., unless it is limited to a modification by 
the gestalt list of the above-mentioned implementation, and is not interpreted and it deviates from the range of this 
invention. 
[0212] 

[Effect of the Invention] The photoconductive corrugated plate into which light is introduced according to the 
display concerning this invention as explained above, The mechanical component by which it was countered and 
prepared in one plate surface of this photoconductive corrugated plate, and the actuator section of the number 
corresponding to many pixels was arranged is provided. By controlling displacement actuation of the contact / 
isolation direction of said actuator section to said photoconductive corrugated plate according to the attribute of the 
picture signal inputted, and controlling the leakage light of the predetermined part of said photoconductive 
corrugated plate In the display which displays the image according to said picture signal on said photoconductive 
corrugated plate The actuator section body which has the electrode of the pair formed in one principal plane of 
piezo-electricity / electrostriction layer, and this piezo-electricity / electrostriction layer in said actuator section, The 
oscillating section which supports said actuator section body in contact with the other principal planes of said piezo- 
electricity / electrostriction layer, He is trying to prepare in the fixed part which supports said oscillating section 
possible [ vibration ], and the displacement transfer section which transmits displacement actuation of the actuator 
section body produced by electrical-potential-difference impression to the electrode of said pair to a 
photoconductive corrugated plate. 

[0213] For this reason, even if it is the case where it is made to apply to a color display method, when it has the 
advantage that the electrostatic capacity in the actuator section can be reduced in addition to the advantage of not 
making the number of pixels increase as compared with the case of monochrome screen and white is displayed all 
over the display screen, xmiform display brightness can be obtained and the effectiveness that improvement in 
image quality can be aimed at is attained. 

[0214] crookedness of said actuator section by the impression electric field of 4 times or more of the especially 
inter-electrode predetermined electric field of said pair ~ a variation rate — the amount of relative displacements in 
electrical-potential-difference vmloaded condition and an electrical-potential-difference impression condition and 
the amount of relative displacements in the condition of having applied the electric field of hard flow mutually 
become large by making a property unsymmetrical a core [ a criteria electric-field point ]. 
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[02 15]' It becomes very advantageous, when the control to the actuator section arranged per pixel of an indicating 
equipment becomes easy and improvement in the image quality in an indicating equipment is aimed at from this. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] \ 

[Drawing 1] It is the block diagram showing the display concerning the gestalt of this operation. 

[Drawing 2] It is the top view expanding and showing arrangement of the actuator section (pixel) in the indicating 

equipment concerning the gestalt of this operation. 

[Drawing 3] They are a display concerning the gestalt of this operation, especially the top view showing the flat- 
surface configuration (curled form) of the electrode of a pair. 

[Drawing 4] It is the top view showing the 1st modification of the display concerning the gestalt of this operation, 
especially the flat-surface configuration (multi-branch configuration) of the electrode of a pair. 
[Drawing 5] It is the top view showing the 2nd modification of the display concerning the gestalt of this operation 
especially the oscillating section, piezo-electricity / electrostriction layer, and the flat-surface configuration (an 
ellipse configuration, curled form) of the electrode of a pair. 

[Drawing 6] It is the top view showing the 3rd modification of the display concerning the gestalt of this operation 
especially the oscillating section, piezo-electricity / electrostriction layer, and the flat-surface configuration (an 
ellipse configuration, multi-branch configuration) of the electrode of a pair. 

[Drawing 7] It is the top view expanding and showing arrangement of tiie actuator section (pixel) in the 4th 
modification of the indicating equipment concerning the gestalt of this operation. 

[Drawing 8] It is the top view expanding and showing arrangement of the actuator section (pixel) in the 5th 
modification of the indicating equipment concerning the gestalt of this operation. 

[Drawing 9] It is the top view expanding and showing arrangement of the actuator section (pixel) in the 6th 
modification of the indicating equipment concerning the gestalt of this operation. 

[Drawing 10] It is the top view showing roughly the case where the piezo-electricity / electrostriction layer of the 
actuator section in the indicating equipment concerning the gestalt of this operation are made into the shape of a 
ring. 

[Drawing 11] It is a sectional view on the A-A line in drawing 10 . 

[Drawing 12] In the actuator section in the indicating equipment concerning the gestalt of this operation, it is the top 
view showing the example which made the flat-surface configuration of piezo-electricity / electrostriction layer in a 
circle, and made the electrode of a pair the multi-branch configuration. 

[Drawing 13] Drawing 13 A is the top view showing the case where the periphery configuration of ring-like piezo- 
electricity / electrostriction layer is made circular, drawing 13 B is the top view showing the case where the 
periphery configuration of ring-like piezo-electricity / electrostriction layer is made into an ellipse form, and 
drawing 13 C is the top view showing the case where the periphery configuration of ring-like piezo-electricity / 
electrostriction layer is made into a rectangle. 

[Drawing 14] It is the operation Fig. showing the displacement principle of the actuator section in the 1st example 
of operation in the indicating equipment concerning the gestalt of this operation. 

[Drawing 15] When the actuator section of the indicating equipment concerning the gestalt of this operation is made 
into ON selection condition, it is the signal waveform diagram showing an example of the alternation signal 
impressed to inter-electrode [ of a pair ]. 

[Drawing 16] crookedness of the actuator section in the indicating equipment which drawing 16 A requires for the 
gestalt of this operation — a variation rate ~ the timing chart which shows'the potential wave which should be 
impressed to the electrode of a pair in order to measure a property ~ it is — drawing 16 B ~ crookedness of the 
actuator section — a variation rate — it is the property Fig. showing a property. 

[Drawing 17] Drawing 17 A is the explanatory view showing the direction of polarization and the direction of 
electric field of [ at the time of performing initial polarization processing to piezo-electricity / electrostriction 
layer ], and drawing 17 B is the explanatory view showing the direction of polarization in the condition (electrical- 
potential-difference unloaded condition) of having stopped the electrical-potential-difference impression to the 
electrode of a pair. 
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^ [Drawing 18] Drawing 18 A is the explanatory view showing the direction of polarization and the direction of 
electric field of the condition of having applied electric field (H-3E) in the forward direction to the actuator section 
of the indicating equipment concerning the gestalt of this operation, and drawing 18 B is the explanatory view 
shoving the direction of polarization and the direction of electric field of the condition of having applied the 
predetermined electric field (- 0,6E) of the negative direction to the actuator section. 

[Dravying 19] Drawing 19 A is the explanatory view showing the direction of polarization and the direction of 
electric field of the condition of having applied electric field (- 3E) in the negative direction to the actuator section 
of the indicating equipment concerning the gestalt of this operation, and drawing 19 B is the explanatory view 
showing the direction of polarization and the direction of electric field of the condition of having applied^the 
predetermined electric field (H-0.6E) of the forward direction to the actuator section. 

[Drawdng 20] It is the property Fig. shovmig the dimension relation of the inter-electrode distance of the pair of 
each actuator section and the thickness of piezo-electricity / electrostriction layer in the indicating equipment 
concerning the gestalt of this operation. 

[Drawing 21] Drav/ing 21 A is the explanatory view showing inter-electrode distance in case the flat-surface 
configuration of the electrode of a pair is a curled form, and drawing 21 B is the explanatory view showing inter- 
electrode distance in case the flat-surface configuration of the electrode of a pair is a multi-branch configuration. 
[Drawing 22] It is the property Fig. shoving the dimension relation of the thickness of the oscillating section of 
each actuator section and the thickness of piezo-electricity / electrostriction layer in the indicating equipment 
concerning the gestalt of this operation. 

[Drawing 23] Drawing 23 A is the sectional view omitting and showing a part of cross-section configuration in the 
shortest dimension of the actuator section, drawing 23 B is the sectional view omitting and showing a part of case 
where one outermost minimum point and the outermost minimum point of another side exist caudad rather than the 
top face of a fixed part, and drawing 23 C is the sectional view omitting and showing a part of case where one 
outermost minimum point and the outermost minimum point of another side exist more nearly up than the top face 
of a fixed part. 

[Drawing 24] As for drawdng 24 A, the outermost minimum point of another side does not exist in the minimum 
point existence region of another side. It is the sectional view omitting and showing a part of example in case the 
boimdary point of another side is authorized as the outermost minimxmi point of another side. Drawing 24 B is the 
sectional view omitting and showing a part of example in the case of the outermost minimum point not existing in 
both minimum point existence regions, respectively, but being recognized as the outermost minimum point that one 
boundary point and the boundary point of another side are one side, respectively, and the outermost minimum point 
of another side. 

[Drawing 25 ] Drawing 25 A is a timing chart which shows change of the voltage level in the condition of not 
choosing and ON selection condition in the actuator section, and drawing 25 B is a timing chart which shows 
change of the voltage level in the condition of not choosing and OFF selection condition in the actuator section. 
fDrawing 26] Drawing 26 A is a timing chart at the time of setting the ratio of the luminescence time amoimt of 
RGB in the case of applying the display concerning the gestalt of this operation to a color display method to 1 : 1 : 1 , 
and drawing 26 B is a timing chart at the time of setting the ratio of the luminescence time amount of said RGB to 
4:1:5. 

[Drawing 27] It is the perspective view seeing and showing the large screen display by the display concerning the 
gestalt of this operation firom a tooth-back side. 

[Drawing 28] It is the top view showing the suitable example at the time of making the flat-surface configuration of 
the electrode of the pair of the actuator section in the indicating equipment concerning the gestalt of this operation 
into a comb mold configuration. 

[Drawing 29] In the display concerning the gestalt of this operation, it is the block diagram showing other examples 
of structure of a base. 

[Drawing 30] It is the block diagram showing the display concerning the example of a proposal. 

[Drawing 31] crookedness of the actuator section in iJie indicating equipment which drawing 3 1 A requires for the 

example of a proposal -- a variation rate ~ the timing chart which shows the potential wave which should be 

impressed to an up electrode and a lower electrode in order to measure a property — it is ~ drawing 3 1 B - 

crookedness of the actuator section — a variation rate ~ it is the property Fig. showing a property. 

[Drawing 32] Drawing 32 A is the explanatory view showdng the direction of polarization and the direction of 

electric field of the condition of having applied electric field (+3E) in the forward direction to the actuator section 

of the indicating equipment concerning the example of a proposal, and drawing 32 B is the explanatory view 

showing the direction of polarization and the direction of electric field of the condition of having applied the 

predetermined electric field (- 0.5E) of the negative direction to the actuator section. 

[Dra\ying 33] Drawing 33 A is the explanatory view showdng the direction of polarization and the direction of 
electric field of the condition of having applied electric field (- 3E) in the negative direction to the actuator section 
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"^of the indicating equipment concerning the example of a proposal, and drawing 33 B is the explanatory view 
showing the direction of polarization and the direction of electric field of the condition of having applied the 
predetermined electric field (H-0.5E) of the forward direction to the actuator section. 
[Description of Notations] 

10 ~ Light 12 — Photoconductive corrugated plate 
14 ~ Actuator section 16 — Mechanical component 
1 8 — Base 20 — Dead air space 
22 ~ Oscillating section 24 ~ Fixed part 

26 — Piezo-electricity / electrostriction layer 28 ~ Electrode of a pair 

28a — One electrode 28b ~ Electrode of another side 

30 ~ Actuator section body 32 ~ Displacement transfer section 

32a — Plate member 32b — Displacement transfer member 

40 ~ Perpendicular selection line 42 ~ Signal line 

44 46 " Through hole 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
FIG.1 




[Drawing 2] 
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[Drawing 5] 

F I G. 5 




[Drawing 10] 
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[Drawing 14] 
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[Drawing 7] 
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FIG. 7 




[Drawing 15] 
FIG.15 

+100V I — I 

0 

--GOV 1 

[Drawing 8] 



http://www4.ipdl.jpo,go.jp/cgi-bin/tran_web_cgi_ejje 5/7/2004 




Prawing 23] 



http://www4ipdljpo.gojp/cgi-bm/tran_web_cgi__ejje 



Page 6 of 14 
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[Drawing 16] 
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[Drawing 19] 
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LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 2nd partition of the 6th section 
[Publication date] November 30, Heisei 13 (2001. 11.30) 

[Publication No.] JP,10.78549,A 
[Date of Publication] March 24, Heisei 10 (1998. 3.24) 
[Annual volimie number] Open patent official report 10-786 
[Application number] Japanese Patent Application No. 8-335876 
[The 7th edition of International Patent Classification] 

G02B 26/08 
G09F 9/30 

[FI] 

G02B 26/08 A 
G09F 9/30 

[Procedure revision] 

[Filing Date] April 25, Heisei 13 (2001. 4.25) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0164 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0164] As for displacement transfer member 32b of the displacement transfer section 32, what has the degree of 
hardness of extent which can transmit the variation rate of the actuator section 14 to the direct photoconductive 
corrugated plate 12 is desirable. Therefore, although rubber, organic resin, an organic adhesive film, glass, etc. are 
mentioned as a desirable thing as the quality of the material of the above-mentioned displacement transfer member 
32b, you may be the quality of the material of the electrode layer itself, a piezo electric crystal, or the ceramics 
mentioned above. Organic resin or organic adhesive films, such as an epoxy system, acrylic, a silicone system, and 
a polyolefine system, are good most preferably. Furthermore, it is also effective to mix a filler with these and to 
control hardening contraction. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.jp^ 5/7/2004 



